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WHILE the ophthalmologist practising in industrial districts and 
county towns has many opportunities to see and treat corneal 
ulcers, the physician whose private practice is limited to the city 
without a large proportion of industrial workers and farmers finds 
himself in this situation less often. The latter sees mostly those 
marginal infiltrates of the cornea which are commonly called 
‘‘catarrhal ulcers.’”? These may appear in the course of a con- 
junctivitis or as a complication of acne rosacea, eczema of the skin, 
sycosis barbae; most often, however, they are an isolated affection 
of the cornea without conjunctival irritation. Verhoeff believes 
that these marginal infiltrates, which recur relatively often, are 
a form of acne rosacea of the cornea without simultaneous acne 
rosacea of the skin.t They heal rapidly under treatment with 





*From the Department of Ophthalmology of the Allgemeine Poltklinik in Vienna. 
Director: Professor Dr. A. Fuchs. 


+I know, however, patients who suffer from recurrence of such corneal ulcers 
for years without ever having a skin lesion. 
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mydriatics, hot applications and collargol, eventually ray treatment, 
but it is very difficult to prevent their recurrence. 

The second type of keratitis relatively often seen in the city is 
the herpetic form. The keratitis dendritica, usually not yet 
ulcerated, and recognizable only by the slightly elevated epithe- 
lium; the keratitis punctata superficialis, and the herpetic ulcer. 
Other corneal ulcers, including the serpent ulcer, are relatively 
rare in the city. Sometimes one encounters rather unusual types 
of ulcers, and of this kind I shall report a few instances. They 
are worth description, partly on account of the clinical symptoms, 
and partly for the success of the therapy. Most of those cases 
belong to my private clientéle. 


Kerato-Mycosis Fascicularis 


There are but few reports in the literature of this very unusual 
type of keratomycosis, which I have seen only once in my life. 

Case I. History:—A female, aged 26 years, entered the first 
eye clinic in Vienna in 1919 complaining of an affection of her 
right eye, which she had first noticed four weeks ago. She did 
not have much pain, and could not recall any preceding trauma. 
She never had a disease of her eyes before. 

Findings: R.E. slight ciliary injection. In the lower half 
of the pupillary area of the cornea there was a snowy-white, 
somewhat irregularly outlined area of pinhead size, which appeared 
dry and finely granulated under the loupe. A winding sulcus 
led to this area, coming, not as one would expect, from the nearest 
limbus, but transversely from the temporal and lower limbus 
(Fig. 1). Within this sulcus superficial vessels were following 
closely its winding course. One vessel only, which came from 
the lower limbus, was running over apparently normal cornea, 
joining the other vessels on their way to the white focus in the 
middle of the sulcus. 

The white crumbly mass was removed with a spud and the 
eye bandaged. After a few days the irritation of the eye had 
disappeared, and the corneal lesion was healed. Unfortunately 
no cultures were made from the mass, but it was embedded and 
sectioned, and the microscopic examination showed it to be com- 
posed of mycotic threads. In this case we had to deal with a 
very rare but typical form of keratomycosis whose most striking 
feature is its similarity to the keratitis fascicularis of eczematous 
origin. That this is a typical picture of keratomycosis I conclude 
from a short note in de Schweinitz’ text-book. Axenfeld also 
described briefly three similar cases.* 





* Bacteriologie des Auges, Fischer, p. 285, 1902. A case of Martin is mentioned 
there also (Arch. f. Augenhetilk., p. 177, 1904). Similar cases were described by 
Serra (Ateneo parm., Vol. I, p. 549, 1929) and by Denti (Lett. oftal., Vol. VII, 
p. 227, 1930). 
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My father could not remember having seen a case like this one. 
Professor de Schweinitz, whom I asked for details of his cases, 
could not furnish any. I should propose the name of ‘‘Keratomy- 
cosis fascicularis’” for this condition. 

The colony of the fungi probably wanders over the cornea, 
otherwise no real sulcus would result. Whether this form of 
keratomycosis is caused by a special variety of fungus or by a 
special condition of the cornea is unknown. Possibly the fungi 
settle down eccentrically first, and there one side of the colony 
is more exposed to corneal defence. The fact that only few cases 
of eczematous keratitis develop a fascicular lesion would speak 
for a special condition of the cornea inasmuch as it would 
be difficult to assume a special variety of the virus in eczematous 
keratitis.* 

There are children suffering from keratitis fascicularis who 
show the characteristic linear scar of a previous keratitis fascicularis 
in the same or in the other eye. 

It is remarkable that in my case the scar has a winding course, 
and that the simple removal of the mycotic concretion without 
cauterization brought about complete healing of the lesion. 


Ulcus Maranticum 


History :—A female patient, aged 73 years, had been treated 
for five weeks in Roumania.t Five weeks ago an ulcer with a 
progressive margin and a hypopyon had formed in the right eye. 
The patient suffered great pain. An extraction of a cataract had 
been performed in this eye 20 years ago. With the slit-lamp one 
could still see vitreous in the anterior chamber, and incarcerated 
in the post-operative scar. Hence an intra-ocular extension of the 
inflammatory process was to be feared. 

After cauterization of the ulcer with the thermo-cautery the 
condition had improved, but suddenly the hypopyon had re- 
appeared and the ulcer had become infiltrated again although the 
lacrimal sac had been irrigated and found to be free of infection. 

After a second cauterization similar symptoms had followed. 
Severe pain deprived the patient of sleep and weakened her 
considerably. During the second attack also part of the post- 
operative scar had become inflamed and a small flake of pus was 
applied to the posterior surface of the cornea near the scar. A 
late infection was suspected, but this attack also subsided after 





*Axenfeld found in keratitis fascicularis pathogenic pneumococci in great number, 
by Age considered as a secondary infection. (Zentral. f. . Ophthal., Vol. XXII, 
p. 871). 


. tI wish to thank Dr. Mandicevska for her kindness in sending me this patient. 














196 THE BRITISH JOURNAL OF OPHTHALMOLOGY 


cauterization and -subconjunctival injections of a solution of 
corrosive chloride of mercury. In the meantime the corneal ulcer 
had become very large and the cornea within it quite thin. In 
view of the severe pain, the old age of the patient and good visual 
acuity of the other eye an enucleation was considered. 

When the old and weak patient was brought to my office the 
right eye showed marked ciliary injection. A circular, superficial 
loss of substance involved the entire temporal half of the cornea, 
the floor of the ulcer being dull but not infiltrated. The remainder 
ot the cornea was dull. also, appeared very dry and not very 
sensitive to touch. The amount of lacrimal fluid was diminished. 
The anterior chamber was deep, the post-operative limbal scar 
markedly injected. At the bottom of the anterior chamber there 
was a flake of pus. The intra-ocular tension was normal. 

Because of the general debility of the patient, the diminished 
corneal sensitivity and the dry appearance of the ulcer, which was 
large, indolent, and showed little tendency to heal, I made the 
diagnosis. of a previously infiltrated marantic ulcer. I ordered 
heat and. an atropine-collargol ointment, and gave her a full 
teaspoon of ventreamon three times daily. For five days her 
condition remained the same, the ciliary injection was marked, 
the cornea, especially the ulcerated area, very dull. The pain was: 
less severe. We were afraid of another relapse as it had taken 
place already twice. 

After the lapse of five days, however, the condition improved 
surprisingly rapidly, the cornea became bright, the ulcer clean and 
epithelialized within a few days. Ten days after the onset of the 
treatment the floor of the ulcer began to show signs of cicatrization. 
The general condition of the patient had become worse. While 
previously her weakness had been ascribed to the suffering of 
severe pain and the excessive weeping following her husband’s 
death, which deprived her of her night’s rest, one had to look 
for another cause now. 

The general examination did not reveal any other pathological 
conditions but a weakness of the myocardium. The urine had 
been found normal. The constant feeling of thirst directed the 
attention to the blood sugar, which was found as high as 232°0 mg. 
per cent. (hunger) i.e., almost twice the normal amount. Insulin 
treatment was started but the blood sugar remained high, mounted 
to 2740 mg. per cent. a short time afterwards and one per cent. 
sugar appeared in the urine. During the next few weeks the blood 
sugar became lower again and the patient was sent home at the 
end of the third week. The eye had been pale for one week 
already and the loss of substance in the cornea had been filled 
up almost completely .* 





“The patient died a few months later. 
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This must be considered a case of a marantic ulcer, with repeated 
purulent infections. The dryness and insensibility of the cornea, 
the deficiency of lacrimal secretion, the general weakness and the 
increased blood sugar content support this view. 

An interesting feature of this case is the repeated purulent 
infiltration of the loss of substance with imminent intra-ocular 
extension of the infection along the incarcerated vitreous. The 
lacrimal sac, first thought to be the source of infection, was normal. 

What then was the cause of the repeated infection of the corneal 
ulcer? Possibly there was a disturbance in the secretion of the 
tears, as suggested by the dry appearance of the cornea. 

The character of the lacrimal fluid seems to play a part in the 
development of keratomalacia. Besides the nutritional disturbance 
chiefly of the epithelium caused by the avitaminosis, an infection 
leads to the rapid destruction of the cornea in this disease. I 
mention here the ‘‘praexerosis’’ of Pillat, the initial stage of 
keratomalacia, with a normal content of bacteria in the conjunctival 
sac, but already severe changes of the corneal epithelium which 
are found also far away from the corneal ulcers. The rapid necrosis 
characteristic of keratomalacia is caused by the complete absence 
of corneal resistahce and probably also by the lack of the 
bactericidal lysozyme, which Fleming discovered in the lacrimal 
fluid, which seems to be greatly reduced in keratomalacia. 

In rats which were fed with insufficient amounts of vitamin A, 
Marshal Findlay* could prevent keratomalacia better by instil- 
lation of real tears than by irrigation with Locke’s solution. 
Findlay sees the cause of this in the lowered lysozyme content in 
the tears of the undernourished animals. If the tears are heated 
to 70° C., which procedure lessens the lysozyme content,. they 
prove less effective in preventing keratomalacia than the fresh 
tears of normal animals. Physiological solution of sodium chloride 
had no preventive effect. 

Hallauer! recently examined the lysozyme content of the tear 
fluid of normal and inflamed eyes in 120 clinical cases. According 
to him the lysozyme content is diminished in general diseases. 

One could assume that in our patient the nutrition of the cornea 
had suffered as a consequence of the general weakness, and that a 
marantic loss of substance had resulted. Through lack of lysozyme 
which normally keeps down pathogenic bacteria in the conjunctival 
sac, these germs may have gained virulence, and may. have 
repeatedly infected the ulcer. This hypothesis is supported by 
the surprisingly rapid healing of the ulcer after ventreamon 
therapy. 

Ventreamon? is prepared from the stomach of healthy animals, 





* Brit. Jl. exp. Path., Vol. V1, p. 16, 1925. Treacher Collins, Trans. Ophthal. 
Soc. U.K., Vol. L, p. 226. 
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the wall of the stomach being dried at a low temperature. This 
preparation was made primarily for the treatment of pernicious 
anaemia. 

After Castle,? Locke, and Townsend‘ had found that during 
digestion of meat an anti-anaemic substance is formed in the 
stomach, Sharp, Sturgis and Isaacs* were successful in the 
treatment of pernicious anaemia with carefully dried stomachs 
of pigs. Rosenow® had similar success in treating this disease 
with ventreamon. Treatment with this preparation proved as 
successful as treatment with liver; the lower cost, however, and 
the smaller quantities to be taken seem to make it preferable to 
the latter. Liver was known for a long time as a popular remedy 
and later on became a scientific therapeuticum in hemeralopia, 
which is an avitaminosis; furthermore, cod-liver-oil plays an 
important part in the treatment of keratomalacia, and marantic 
ulcers have a close relationship to both of the above mentioned 
diseases. Therefore I thought of putting my patient on a liver 
diet, Lack of appetite, however, frustrated this plan, Then I 
thought of ventreamon, whose action in pernicious anaemia is 
similar to that of liver. From the rapid improvement of the eye 
condition [ concluded that probably ventreamon brought about 
the deciding turn in the course of the disease, especially as also 
in hemeralopia the influence of the liver therapy becomes apparent 
within a few days, and in keratomalacia cod-liver-oil acts sur- 
prisingly quickly if it is given in time, and the infection is not 
too virulent. 

Hemeralopia, keratomalacia, and marantic ulcers are closely 
related, the latter being probably a mild form of keratomalacia 
in the adult. In people suffering from diseases of the liver one 
finds occasionally marantic ulcers combined with hemeralopia.* 


Ulcus Rodens 


Case I. History :—A labourer, aged 38 years, had a severe 
marginal ulcer of the left cornea a year ago, which was diagnosed 
in the hospital as a catarrhal ulcer. It had subsided only after 





“The treatment of essential hemeralopia with ventreamon would be very inter- 
esting theoretically. Unfortunately I have no opportuni'y to study such cases in 
Vienna, as hemeralopia seems to have disappeared entirely during the recent years, 
although they were quite frequent years ago. Therefore, 1 could not continue my 
success{ul and theoretically interesting experiments of treating hemeralopia and 
keratomalacia with ultra-violet rays Essential hemeralopia is very common in the 
orient—India, China, Japan—and there it should be e:sy to study the influence of 


various food-fractions, organ-preparations and ray treatments. ' It would probably 
be of the greatest importance as to the knowledge of avitaminosis, and nutritional 


disturbances of adults Also the possibility of the activating of vitamins by irradi- 


ation could be studied there. 
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several cauterizations. When I saw him he had quite a painful 
ulcer of the right cornea. This ulcer had been cauterized several 
times during the past week, and subconjunctival. injections of 
corrosive chloride of mercury had been given. 

Findings; R. E. Moderate conjunctival secretion, considerable 
ciliary injection. In the inner upper quadrant of the cornea there 
was a marginal bean-shaped loss of substance, which was infiltrated 
in two places (Fig. 2). The iris was not much affected, the pupil 
was dilated by atropine. No hypopyon. Fundus normal. Vision : 





5/12. 
Fic. 1. 
Fig. 5. Fic. 9. Fic. 10. Fie. 11. 


L. E. There was a marginal scar in the inner upper quadrant 
of the cornea, otherwise the eye was normal. Vision: - 3°50 D.cyl. 
ax. 160°=5/5. Remarkable is the high astigmatism, which was 
evidently caused by the ulcer, as its axis corresponded approxi- 
mately to the longitudinal axis of the corneal scar. 

In spite of collargol ointment and hot applications the central 
part of the uicer in the right eye became more and more infiltrated. 
A hypopyon, however, did not develop. The central margin 
of the ulcer was distinctly undermined, as shown with a probe, 
a fact which led my father and myself to the diagnosis of rodent 
ulcer. 

A small puncture was made within the peripheral not infiltrated 
parts of the ulcer, and re-opened with a spatula the next day. This 
was repeated five times. On the 14th day of the treatment the 
ulcer was clean, and already covered by epithelium. A marked, 
oblique astigmatism had developed, which I tried to check with 
a pressure bandage, as there was no doubt that it was caused 


by softening of the cornea, a sort of ectasia ex ulcere. The vision 


then was 5/24 with -1'0 D.sph.-5'50 D. cyl. 20° 
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The pressure bandage caused great discomfort and had to be 
discontinued. After another week the vision was 5/8 with +2°0 
D. sph. - 5°56 D. cyl. 20° Apparently the albumin content of the 
chamber fluid had decreased, and so the refractive power became 
lower. 

The case is interesting on account of the bilateral oblique 
astigmatism. In the right eye it could be observed with the 
ophthalmometer while in formation, and also in the left eye it 
was unquestionably due to softening of the cornea, although the 
ulcer had remained peripheral, and had not been deep. 

Out of the multitude of therapeutic suggestions the paracentesis 
as the treatment of rodent ulcer has been emphasized again and 
again. Nesic,’ assured by the success of the puncture, cauterized 
the most infiltrated part of the ulcer until the thermocautery 
reached the anterior chamber and was stopped by a spatula, which 
had been introduced through a keratome section. He kept the 
fistula open for 15 days and had a striking success. Wibo® treated 
a case of ulcus rodens in a similar way. He cauterized the ulcer 
over a keratome in the anterior chamber. The fistula remained 
open for six weeks, and an adherent leucoma resulted. 

This kind of treatment with fistulae seems to me too radical, 
mainly as an anterior synechia can scarcely be avoided. This is 
an undesired result as was pointed out in the discussion of Wibo’s 
paper. Wibo’s case shows how long the fistula after cauterization 
may stay open. In a case of Nesic the fistula became 4 mm. wide. 
A trephine after Sondermann did not seem advisable in my case 
as the ulcer had not yet reached the pupillary area, and the rodent 
ulcer is a slowly progressing not very toxic process. 

The often repeated punctures seem to me the most advisable 
first procedure in such cases. Should they remain without success 
a sclerectomy after Lagrange could be tried. Wibo® used it success- 
fully in a severe and very obstinate case of ulcus rodens, and 
Terson recommends it also. 

Case II. History:—A Serbian gentleman, aged 55 years, 
contracted an inflammation of the right eye while staying in the 
country, and was treated by the local physician with a powder, 
later with hydrargyrum oxycyanatum and atropine. He consulted 
me after the vision had become so poor that objects could be 
seen only as through a mist. 

Findings: The left eye was normal. The right eye was dull 
red injected. The cornea was dull and showed a yellow ring, 
somewhat wider, and slightly elevated on the nasal side (Fig. 3). 
This yellow ring was undermined. The centre of the cornea was 
transparent, the periphery exhibited a pannus-like vascularization. 
A true ulceration was not present. The intra-ocular tension was 
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normal. Right vision: Counting fingers at one-half metre. 
Wassermann Reaction was negative, although the patient had a 
previous luetic infection. 

On account of the undermined margin the lesion was interpreted 
as a rodent ulcer. There could be no doubt that the yellow ring 
had been situated formerly more peripherally. This view was 
confirmed by the patient’s own observation. 

In order to prevent the progression of the ulcer the patient was 
treated with punctures of the anterior chamber. Fourteen were 
made in the nasal portion of the cornea, peripheral to the widest 
part of the ring. The punctures were performed every second 
or third day, and local treatment consisting in atropine, heat, 
mercury and collargol ointment was continued. After four weeks 
the ring was still unchanged, hence I tried two milk injections. 
They had no favourable influence. Although the ring-shaped 
infiltration seemed to clear up, the clear centre of the cornea became 
slightly cloudy after the injections. After two months the infiltra- 
tion was absorbed, the cornea epithelialized, and the peripheral 
vessels in the cornea collapsed and became almost invisible. 

A year later I saw the patient again. The cornea showed dense 
maculae, the centre was relatively transparent. The vision then 
was: counting fingers at several metres, and Jaeger II] with a 
strong plus lens. 

Also in this much more severe case of a rodent ulcer the often 
repeated punctures prevented the loss of the eye. The ulcer did 
not progress any more. This case shows, furthermore, that milk 
injections are contraindicated in infiltrations of the cornea, which 
is especially true when ulcerations are present, because rapid 
softening of the infiltrated parts may lead to a considerable impair- 
ment of the condition. 


Keratitis Dendritica 


Case I. History: A male patient, aged 41 years, had contracted 
a very painful inflammation of the right eye following an attack 
of influenza. 

Findings: The left eye was normal. The centre of the right 
cornea was occupied by an irregularly outlined, lobulated ulcer 
(Fig. 4). The lower third of the anterior chamber was filled with 
a hypopyon. The pupil was dilated by atropine. The tear sac 
was normal. 

By cauterization with the copper stick (an old, reliable method) 
most of the corneal epithelium was removed. Iodoform ointment, 
heat, and atropine were ordered. I had ordered a powder to 
relieve the pain, as usual, but the pain was so violent, that the 
powder was vomited. 
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i did not have to repeat the cauterization. The hypopyon 
disappeared after ten days, and the ulcer became regressive, 
although the eye still remained painful and injected. Under local 
treatment of atropine, heat and 10 per cent. of iodoform ointment, 
there was a gradual healing by cicatrization. 

Six weeks later the patient returned complaining of redness 
and pain in the same eye of two days duration. 

The eye was markedly injected. At the margin of the irregular, 
and somewhat uneven scar within the pupillary area a pinhead 
sized white ulcer, which I took for a small serpent ulcer, was 
present. During the following few hours a low hypopyon formed 
(Fig. 5). I cauterized the small ulcer with the electrocautery. 
Next morning the hypopyon had disappeared, and the ulcer was 
clean. 

I saw the patient again after one year. As usual in such severe 
cases of herpes, dense maculae corneae occupied the pupillary area. 
The vision was 5/60 and may be improved by an iridectomy. 

Doubtless this was a herpetic ulcer, complicated later on by 
secondary infection with pus germs. Such an infection usually 
is limited to a small circumscribed area, hence, resembles a serpent 
ulcer ; but exceptionally (instead of a single spot) the entire herpetic 
efflorescence becomes infiltrated. It is quite unusual for the 
secondary infection to occur so long after the first ulceration. 
Cauterization with the copper stick again proved to be a successful 
treatment of the primary herpetic lesion. 

Already in my father’s text-book," long ago, cuprum sulfuricum 
was mentioned for cauterization of herpetic keratitis but it seems 
to have been almost forgotten. The disadvantages are the severe 
pain for one to two hours after the application, furthermore, the 
resulting dense scar. Hence its use is limited to ulcers which 
remain progressive in spite of energetic use of heat, atropine, 
iodoform, ultra-violet rays, or even Bucky rays. Also very extensive 
herpetic ulcers, and keratitis dendritica can be arrested immediately 
by its application. It is advisable to give atropine-cocaine oint- 
ment, and a bandage after the cauterization. 

When cauterizing it is important to touch not only the parts, 
which stain with fluorescein, but to remove also the unstained, 
slightly raised parts of the corneal epithelium, if it is easily 
removable. The copper stick has to be sharpened as finely as 
a very fine, sharp pencil. It is effective also in those cases of 
dendritic keratitis in which not a real loss of substance is present, 
but only linear, irregular elevations of the epithelium. If such 
corneae are stained with fluorescein only a faint colour (if any) 
appears at first, but after a minute the stain begins to appear, quite 
contrary to ulcers in which the stain appears immediately after 
the application of fluorescein. 
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This difficulty in staining, and the necessity of cauterizing 
also the easily removable parts of the epithelium will be readily 
understood after studying the anatomical conditions. 

Fig. 6 shows a section through a keratitis dendritica in a human 
eye. The cornea of an old woman’s eye, which had to be removed 
on account of a carcinoma of the lids, had been inoculated with 
the contents of a vesicle of a herpes labialis four days before the 
enucleation. Two days after the inoculation, a shallow, dendritic, 
slightly opaque progressive loss of substance had developed. 

The histological examination revealed Bowman’s membrane 
deprived of epithelium in some places, in others the epithelium 
consisted of a thin layer of flat epithelial cells (P), while still in 
others an abrupt transition to thick layers of proliferated epithelium 
could be demonstrated. These latter plates represent the clinically 
visible raised lines of dendritic keratitis. The epithelial layer 
prevents the lines from being stained with fluorescein. At (C) there 
are sl'ts in the thick layer of epithelium. Even if they are partly 
artefacts by fixation or sectioning, they show that the connection 
_ of the epithelial cells is looser here than in a normal epithelium. 
This explains also, why in some instances the raised lines stain 
with fluorescein only after one or two minutes. 

The proliferation of the epithelial cells is not to be considered 
a process of repair, as we see it at the borders of other corneal 
ulcers, but the thickened epithelium is diseased and severely de- 
generated, as the degeneration of the nuclei, observed with the 
high power lens, proves (Fig. 7). The epithelium is very irregular, 
this alone would not be so unusual at the border of the defect. The 
important feature is ‘the degeneration of the nuclei. The blue 
basophilic substance, which composes the entire nucleus, is 
retracted, forming a fine marginal membrane, while the centre 
of the nuclei is occupied by reddish, eosinophil, homogeneous 
oblong bodies (herpes corpusclés). This differentiation of the 
chromatin has to be interpreted as nuclear degeneration. 

In cauterizing with the copper stick one has to remove also these 
degenerated epithelial layers. One removes the epithelium where- 
ever it is easy to do so, leaving the remaining epithelium untouched 
and sponges the cauterized parts with a piece of cotton, moistened 
with a solution of sodium chloride. The next day the opacities 
within the cauterized area will appear more intense and the 
neighbouring parts of the cornea are also swollen. A further 
progression of the lesion is not to be feared, but the healing process 
is very slow. 

Because of the dense scars left after the cauterization with copper, 
I use this treatment only when the usual treatment does not stop 
the progression of the keratitis. In those cases, however, in which 
the keratitis is limited to the peripheral parts of the cornea I use 
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the copper stick without hesitation. I was not convinced of a 
favourable or deciding influence of the various ray treatments ; 
even with Bucky rays I could not shorten the course of healing in 
keratitis dendritica. ; 

When, in the later stage of the keratitis a secondary infection 
with a virulent germ takes place, as in my first case, cauterization 
with the thermocautery is to be preferred. 

Case II. History:—A patient,* aged about 48 years, had 
suffered severe pain from a highly inflamed eyé for a few days. 

Findings: The most striking finding was a hypopyon which 
filled three-fourths of the anterior chamber. The visible portion 
of the iris appeared dull and hyperaemic. By inspection of the 
corneal reflex+ and with fluorescein a very shallow, scarcely visible, 
dendritic loss of substance was found, which was diagnosed as 
dendritic keratitis with purulent infiltration. We cauterized the 
infiltrated parts with the electro-cautery and gave collargol oint- 
ment and a bandage. The lacrimal sac had been found normal. 

The next day the cauterized parts were infiltrated again, the 
condition by no means improved. I proposed a trephine after 
Sondermann, which was done with a 1 mm. trephine in the centre 
of the densest infiltration within the pupillary area. The trephine 
went easily through the entire thickness of the cornea but did not 
bring about acomplete perforation. Descemet’s membrane eviden‘ly 
had not been cut through. Finally, Descemet’s membrane was 
incised obliquely with a discission knife, but scarcely any aqueous 
escaped. The operation was unsatisfactory on account of the 
resistance of Descemet’s membrane, and it seemed that there was 
little hope of saving this eye. I had to leave the city the next day, 
and on my return after five days my friend showed me the patient 
again and gave the following surprising account of the events: 

The morning after the operation the eye had been found less 
irritated, the hypopyon had disappeared entirely, the anterior 
chamber was not formed yet and the infiltration of the cornea had 
not progressed. The latter disappeared with surprising rapidity 
during the next few days and when I saw the eye again only 
slight ciliary injection was present, the anterior chamber had 
reformed, and at the former site of the infiltration I saw an epithe- 
lialized uneven area which looked like a cleansed ulcer. Soon 
afterwards the patient left the hospital and could not be observed 
further. 

Later on an iridectomy would have been advisable because of 
the central location of the scar and a possible increase of the intra- 





i * This patient was sent to me by Dr. S. Gazepis of Athens, whom I wish to thank 
ere. 

+The best and easiest way to diagnose dendritic keratitis, is to inspect the 
corneal reflex image with the loupe fro the side. Incipient cases are often easier 
recognized that way than with the slit-lamp, which gives aless general view. ~ 
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ocular tension. This eye which had seemed lost was saved contrary 
to all expectations. 

Undoubtedly here we had to deal with a ‘‘Wild gewordenen 
Herpes”’ as we call it, namely a grave secondary infection which 
lias the character of a serpent ulcer, but its herpetic origin could 
be recognized by its dendritic irregular outlines. The malignancy 
of this ulcer was indicated by the height of the hypopyon and by 
the fact, that a thorough thermo-cauterization had proved to be 
without benefit. The healing of this lesion was accomplished in 
a sovereign manner by the central trephine of the cornea after 
Sondermann. 

Sondermann" proposed a trephine opening in the centre of the 
ulcer, preferably in the centre of the pupillary area in malignant 
corneal ulcers, especially the serpent ulcer. At first he used a 
1 mm. trephine, later on a 1 and 0°56 mm., mechanically working 
trephine. First he cauterized the ulcers and immediately afterwards 
trephined. By this method he accomplished almost instant re- 
gression of the purulent process. 

Seidler recommended the trephine after Sondermann, but he 
soon omitted the preceding cauterization. He emphasized the 
resulting good vision and the absence of secondary glaucoma. 
Lindner tried this method, but gave it up again, as in one case 
the anterior chamber did not form for three weeks and the final 
result was an increase of the intra-ocular tension due to anterior 
root synechiae. 

I have used the trephine after Sondermann in serpent ulcers 
often and with very satisfactory results. The advantage is the 
almost instant arrest -of progressive processes; the infiltration is 
not aways smaller the next day, on the contrary, it often appears 
more swollen, but the hypopyon is gone, the eye is less irritated, 
and usually the pain has disappeared. After a few days the 
infiltrate is absorbed, the eye recovers quickly ; the resulting scars 
are smaller than those after cautery, hence the optical result is better 
than with other types of treatment. 

The main advantage of trephining, however, consists in the 
rapid healing of the lesions. Apparently toxic substances are 
removed from the cornea and anterior chamber, hence the ciliary 
injection diminishes rapidly and the irritation of the eyes disappears 
sooner than after the two other methods of treatment, and this is 
undoubtedly of the greatest importance to these patients who 
usually belong to. the working class. The necrosis of the iris and of 
the corneal lamellae, caused by the toxins in serpent ulcer, is 
apparently either prevented by the trephine or the tissues are 
stimulated to a rapid reorganization. 

The method certainly has some dangers and this may be the 
reason why it has been given so little publicity during the last 
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few years. Sallmann!” reported a_case of serpent ulcer, which 
was trephined at another clinic. During the operation the lens 
was injured, and panophthalmitis followed. Such accidents may 
have happened elsewhere also, and this is probably the reason 
why the method has been abandoned. A badly performed operation, 
however, does not disprove the value of the operation, and J shall 
explain in detail later why in some cases the lens may have been 
injured. With a certain skill trauma to the lens can be avoided, 
and I should not call the operation a dangerous one.* 

Another complication is the delay in the formation of the anterior 
chamber, which was pointed out by Lindner. It is certain that 
an increase of tension may occur in these eyes just as it may 
happen occasionally that the pupillary margin prolapses into the 
trephine hole. On the other hand we know that we have to do 
an iridectomy in almost every case of serpent ulcer treated by other 
methods, in order to relieve the increased tension which followed 
the perforation and the formation of anterior synechiae. 

How long shall one keep the trephine hole open and how can 
a delay in formation of the anterior chamber be prevented ? 

We know from histological examination that the increase of 
tension in such cases is due to a firm adhesion of ligamentum 
pectinatum and iris periphery, which develops the more easily 
as these eyes are more or less inflamed. We know, furthermore, 
from experience, that an increase of tension takes place only 
seldom, if the chamber is formed within ten days, and almost 
always, if the chamber needs longer than ten days to form, whether 
it is an eye with a corneal fistula, or with an operation for glaucoma, 
or with a corneal section after a cataract extraction. That the 
dangerous time begins just after ten days is due to the fact, 
that the fibroblasts need, as the anatomical investigation shows, 
just ten days to form. Hence in treating the serpent ulcer it 
seems advisable to keep up the drainage of the anterior chamber 
for a few days in order to remove the toxins, afterwards, however, 
te propagate the reformation of the anterior chamber, if possible. 
After trephining I succeeded in doing so by putting xeroform on 
the trephine hole. So a plug is formed within the wound canal 
and a slight decrease in outflow is sufficient to give rise to the 
formation of a fibrin coagulum which closes the hole; this takes 
place the more readily as in these cases the aqueous contains more 
than the normal amount of albumin, hence more easily coagulating 
substances. 

Sallmann opines that the successes of Sondermann may be 
ascribed, perhaps, to a low virulence of the germs in the ulcers 
which he treated. On the other hand, Sallmann, like Seidler, 





* Naturally in trephining for ulcus serpens where glaucoma is present, the sudden 


diminution of the intra-ocular pressure may cause spontaneous rupture of the lens 


capsule and so panophthalmitis. 
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reports two cases, in which cauterization with zinc and the thermo- 
cautery proved to be useless, while trephining had the desired 
effect in spite of the large size of the ulcers. 

My above mentioned case of infected herpes shows also, that 
trephining is superior to cauterizing,* and I made up for myself 
the following scheme of treatment : 

I cauterize a beginning serpent ulcer with the electro-cautery, 
if there is a considerable part of the pupillary area still unaffected ; 
if only a small part of the pupillary area is unaffected by the ulcer 
I trephine with the 1 mm, trephine; in case the ulcer is large and 
perhaps near perforation I use the 1 and 0°5 mm. trephine. The 
trephining should be done in the centre of the pupillary area if 
possible and within the progressive margin of the ulcer, which 
often coincides with the former. Should the progressive margin 
be near the pupillary margin I make the trephine so that the iris 
does not prolapse into the wound, as the chief aim of this treatment, 
namely drainage, would be annihilated by prolapsed iris. Anterior 
sy nechiae may, furthermore, give rise to later complications. When 
the ulcer occupies the centre of the cornea to a large extent, I 
make the trephine in its centre. 

Why does injury to the lens occur during the trephining, as in 
Sallmann’s case, and probably not infrequently in other cases? 
1 should like to explain it as follows: 

In cases of serpent ulcer there is frequently a deep corneal 
infiltration, as shown in Fig. 8, which may lead early to formation 
of a posterior abscess, as the following case illustrates : 

History :—The left eye of a woman, aged 55 years, had become 
blind one year ago. Three weeks ago the left eye became inflamed 
and painful. 

In the centre of the dull cornea there was a yellow disc, which 
was distinctly seen in spite of the very high hypopyon. 

Histological Findings :—(Nr. 1,650.) The floor of the serpent 
ulcer (U) was swollen and infiltrated with leucocytes. The margin 
was not much infiltrated (right) and the epithelium extended some- 
what over the floor of the ulcer (E). The deep lamellae of the 
cornea had lost their nucleiand appeared homogeneous. Descemet’s 
membrane (D) was separated from the stroma by a purulent mass, 
but its structure and thickness, were not yet affected. In the 
anterior chamber there was a purulent exudate, the hypopyon (H). 
The clinically visible yellow disc was caused by the posterior 
abscess and not by the ulcer itself as the latter contained relatively 
few pus cells compared with the sharply outlined posterior abscess. 





* There are, of course, corneal ulcers with such virulent germs that no therapy 
will influence them. Then also trephining is useless. The corneal ulcer caused by 


the bacillus pyocyaneous may belong to this group; in the animal experiments 


conducted by Safar, trephining was useless in these ulcers. Zettschr. f. Augen- 
heilk., Vol. LXI, p. 26. 
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The yellow’ colour of the posterior ‘abscess was also more 
saturated than the colour of the hypopyon as it consisted only of 
leucocytes, while the hypopyon consisted to a great extent of fibrin. 

If one should attempt 'to trephine the cornea in such a case, 
one might push Descemet’s membrane backward, detaching it 
without perforating it, exactly as it happened in my case described 
above. Not knowing of these pathological conditions and finding 
no chamber fluid escaping after having apparently gone through 
the cornea with the trephine one might be inclined to push the 
trephine deeper. Then, of course, one would press Descemet’s 
membrane against the lens and while perforating Descemet’s 
membrane one would also cut a nice hole in the anterior lens 
capsule and the lens. The fate of the eye is determined by the 
perforation of the lens capsule; within the avascular substance of 
the lens the germs grow without resistance and panophthalmitis 
begins. If one, however, knows the pathological conditions and 
proceeds as my friend did, the danger is eliminated. One may 
push a sharp needle obliquely through Descemet’s membrane, 
allowing the chamber fluid to escape through the small opening. 

At first it may seem strange to create a direct connection between 
anterior chamber and iris on one hand, and the highly infectious 
margin. of the ulcer on the other hand by a wide trephine hole. 
But the streaming fluid washes the anterior chamber, and probably 
brings about a reversal of the corneal lymph stream; hence the 
toxins do not diffuse toward the marginal vessel loops but toward 
the trephine opening, and the inflammation subsides rapidly. 

Case III. History :—The left eye of a boy, aged 9 years, had 
become inflamed after an attack of influenza three weeks ago. He 
never had an inflammation of the eye before. 

Findings :—There was a moderate mixed injection of the globe. 
The cornea was dull. A grey, dendritic ulcer, which was fork-like, 
split up at both ends, extended transversely across the cornea. 
The chamber fluid was slightly cloudy. The iris was hyperaemic, 
the pupil was dilated (atropine). 

After four days of consecutive treatment (heat, atropine and 10 
per cent. iodoform ointment) which did not improve the condition, 
the ulcer was cauterized with a sharply pointed copper stick. 
During the following days the ulcer appeared more opaque and 
larger (as is usual after this kind of treatment) but did not progress 
and cicatrization set in soon. The upper margin of the ulcer had 
already reached the upper limbus. 

One week after the cauterization I had to leave the city and 
when I saw the boy three weeks later, the appearance of the eye 
had changed as follows (Fig. 9): While the central portion of 
the ulcer was healed, two yellowish infiltrates had appeared on 
either side of the original dendritic ulcer. These infiltrates did 
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not improve in spite of a renewed cauterization with the copper 
Stick, which was performed during my absence, but became worse. 
Both infiltrates had convex outlines toward the centre of the cornea. 
There was a pannus-like vascularization coming from the temporal 
upper limbus. 

] interpreted the infiltrates as an eczematous keratitis complica- 
ting the keratitis dendritica. This assumption proved to be correct. 
Within the following days a number of miliary phlyctenules 
appeared. Subconjunctival injections of 01 c. cm. of a 10 per 
cent. solution of bichloride of mercury quickened the absorption 
of the infiltrates and the inflammation subsided within a very 
short time. 

The keratitis dendritica evidently had elicited a keratitis eczema- 
tosa sive phlyctenulosa. 

It is well-known that any irritation, e.g., a foreign body on the 
cornea or in the sulcus subtarsalis, even a slight traumatic conjunc- 
tivitis may cause an attack of eczematous conjunctivitis or keratitis 
in a predisposed eye. 

The diagnosis in this case was made by the presence of miliary 
phlyctenules and by the appearance of the infiltrates, which, 
although they were yellowish, differed in the absence of a progres- 
sive margin from those caused by bacterial infection. In infected 
herpes the progressive margin appears to be more superficial and 
resembles an ulcus serpens, while here the infiltration extended 
into the middle layers of the cornea. Furthermore, the irritation 
of the eye was not as violent as we are accustomed to see it in 
secondary infection, and there was no hypopyon, which we should 
expect in such complications. 

Excepting for the eczematous keratitis fascicularis any cauteri- 
zation is contraindicated in eczematous keratitis as it is not only 
useless but also injurious. This includes electro-cautery as well 
as cautery by chemicais. In my case cautery was done in my 
absence in the mistaken assumption that there was a herpetic 
exacerbation. While cautery had an ill effect, subconjunc- 
tival injections of bichloride of mercury brought about a rapid 
improvement. 

Herpes corneae is a rare occurrence in children. Besides the 
above reported case I saw only two others. My father, who 
especially recorded all rare cases of clinic and private practice, 
had listed only one case of juvenile herpes corneae. In 1907, a 
girl, aged 7 years, had been treated for herpes corneae at the second 
eye clinic and had been discharged in an improved condition after 
a short time. The fact that my father specially recorded this case, 
and later on did not add another one shows the extreme rarity of 
juvenile herpes corneae. 

I shall briefly describe here my last case of a cepiaaass herpes 
corneae, on account of its treatment : 
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History :—The left eye of a girl, aged 8 years, had become 
inflamed two weeks ago. No illness had preceded. 

Findings :—The left eye showed a typical keratitis dendritica 
(Fig. 10) and a herpetic ulcer in the nasal and upper quadrant. 

The first eye clinic kindly administered two treatments with 
Bucky raysintwo weeks. During this time thelesions had progres: ed 
considerably, were extremely painful, and at the end of the second 
week occupied most of the pupillary area (Fig. 11). Immediately 
I employed the old and reliable method of cauterization with the 
copper stick, and within a few weeks the lesion was healed, leaving, 


however, a scar. 
In this case the herpetic keratitis progressed relatively fast, and 
only the treatment with the copper stick arrested the process. 
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THE EFFECT OF DIET ON THE NATURE OF 
THE OCULAR LESIONS PRODUCED 
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Since Bouchard, in 1886, observed that the administration of 
naphthalene to rabbits caused cataract, a large number of ophthal- 
mologists ‘have been attracted to the possibilities of this substance 
as a means of producing cataract experimentally. Certainly, the 
knowledge of a means by which cataract could be produced at will 
in a laboratory animal would seem to provide an excellent oppor- 
tunity for attack on the problem of the aetiology of cataract. 


* This research was carried out for the Committee on the Physiology of Vision of 
the Medical Research Council. 
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But most workers, in common with ourselves, have encountered 
difficulties in the employment of this technique, the chief one 
being the remarkable variability of the effects produced by naph- 
thalene dosing. 

Our early experience served to demonstrate to us that the 
ingestion of naphthalene by a rabbit is by no means inevitably 
followed by the formation of cataract. Sometimes the death of 
our animals ensued without the appearance of any ocular lesion 
whatever ; sometimes crystals were laid down on the retina while 
the lens remained perfectly clear in spite of repeated large doses ; 
often, extensive exudates developed without any sign of lens 
changes. Only in a small percentage of cases were we able to 
bring about the series of lens changes leading to the production of 
complete cataract. 

The lesions themselves have already been described by Adams 
(1930), who noted the irregularity of their appearance; but at 
that time no determining factor had been found. 

In seeking to amplify our knowledge of the biochemical changes, 
particularly of the variations in blood-calcium, which might 
accompany the formation of cataract, it was obvious that little 
progress could be made unless we were able to find conditions 
under which naphthalene would produce cataract more regularly. 
We were therefore forced to search for fundamental factors which 
might influence the action of the drug. 

We found, as Panico (1928), and Michael and Vancea (1927) 
had already pointed out, that the size of the dose and the state 
_ of nutrition of the animal are important; but the retinal crystals 
and the apparent immunity of the lens in those animals in which 
crystals were laid down, remained unexplained and proved to be 
phenomena unrelated to either of these factors. 

As we had already observed the striking effect of diet on the 
calcium and phosphorus metabolisms of the normal rabbit (Bourne 
and Campbell, 1932), it occurred to us that diet might also be 
one of the factors influencing the action of naphthalene on the eye. 

We were able to demonstrate to our satisfaction that diet is, in 
fact, of fundamental importance, and it is the purpose of this 
paper to present evidence that the nature of the ocular lesions 
area by naphthalene is profoundly affected by the character 
of the diet. 


Experimental 


Pure crystalline naphthalene, dissolved in 15 c.c. of warm 
liquid paraffin, was administered to rabbits by means of an 
oesophageal tube. Buck rabbits were used exclusively ; and doses 
of two or of three grams were given daily. The eyes were examined 
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each day by means of an ophthalmoscope, and a record kept of the 
ocular changes as they occurred. In a number of cases the animals 
were weighed at frequent intervals and changes in weight recorded. 
Certain of the animals were bled from the marginal ear vein at 
intervals of from three to seven days for the purpose of determining 
the serum calcium. The results of the calcium determinations are 
reported in a subsequent paper (page 220). 

Three diets were used and in each case food was liberally supplied 
and the animals allowed to feed at will. The experimental animals 
are divided into three groups, according to the diet received : 

Group I, six animals, received oats and cabbage. 

Group II, six animals, received bran (moistened with water) and 

carrots. 

Group III, six animals, received moist bran, carrots and oats. 


Results 


The results are summarized below, while protocols giving details 
of experiments on separate animals are appended (page 217). 

Group I, oats and cabbage diet :—All the animals in this group 
laid down crystals on the retina and all showed a high degree of 
resistance to the toxic effects of naphthalene. The lens in each 
case either remained perfectly clear, or, if any lens changes 
occurred (as in rabbit number 40), they did not progress beyond the 
stage of early peripheral striae. 

Rabbits number 7 and 15, receiving three grams of naphthalene 
daily for 24 days, remained perfectly healthy, and, except for an 
initial anorexia, persisting only during the first week of dosing, 
seemed undisturbed by this large dose. The lens in both cases 
remained perfectly clear, although the retinae became covered 
with crystals. In number 15 a few small patches of retinal exudate 
appeared during the first week, but these never enlarged or became 
confluent. 

Rabbit number 40 suffered some slight toxic effects. The loss 
of appetite was more prolonged ; there was slight diarrhoea on the 
16th day, and an initial loss of 100 grams in weight. But, after 
the first two weeks, the tolerance of the animal to naphthalene 
seemed to increase. Weight was recovered, and at the end of 
the experiment the animal was in excellent condition. In this 
case also the retina was covered with crystals. Some retinal 
exudates appeared during the first two weeks of dosing, but these 
did not progress to the confluent stage. There was some evidence 
of lens damage, but it was slight and the changes did not advance 
beyond the stage of early peripheral striae. 

In rabbits number 36 and 48 the deposition of retinal crystals 
was unaccompanied either by retinal exudates or lens changes of 
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any kind. In rabbit number 136, a few discrete patches of retinal 
exudate appeared in addition to the crystals, but the lens was 
unaffected. 

The maintainence of weight, the lively and healthy appearance 
at the end of a prolonged period of dosing, suggest that on this 
diet the animals were able to combat successfully any toxic products 
that might have been formed from the naphthalene. The internal 
organs, when inspected at autopsy, appeared to be in a healthy 
condition. The histological examination of the tissues in one 
animal (number 40) showed that the stomach, liver, spleen, 
intestines and kidneys were normal. The lens also was immune 
from the damaging effects of any toxic substance which might 
have been present in the blood. The retina, however, had not 
been completely protected, for crystals were laid down on the 
surface and in the nuclear and ganglion cell layers, and there were 
patches of exudate.* 

Group [1, moist bran and carrots diet :—In the animals on this 
diet retinal crystals never appeared; extensive retinal and lens 
lesions were developed; loss of weight and the signs of a general 
toxaemia were present as a rule. 

Of the six animals in this group, two developed complete 
cataract ; three developed extensive retinal exudates and lens striae 
and died as a result of the toxic effects of the dose ; the remaining 
animal developed no ocular lesion, but became severely ill and 
died within a short time. 

On this diet the larger doses, three grams daily, produced a 
severe toxaemia. Loss of appetite was marked ; weakness and loss 
of power in the hind legs developed ; and signs of fluid in the lung 
were often present. These animals succumbed rapidly, within 
five to fourteen days after the first dose. Post-mortem examination 
showed a severe inflammation and congestion of the gastro- 
intestinal tract; the intestines were full of bile and mucus; there 
was an accumulation of mucus in the stomach, and numerous 
bleeding ulcers in the gastric mucosa. The heart muscle showed 
areas of degeneration with ante-mortem clots affixed. In these 
cases the retinal and lens lesions, as a rule, developed rapidly ; 
although in the case of one animal, number 27, no lesion except 
a slight haziness of the lens was produced. 

The ocular lesions cannot be attributed to the moribund con- 
dition even in those cases of severe and fatal toxaemia; for with 
smaller doses (2 grams daily) where the toxic effects were much 
less marked, similar lesions were produced although the initial 
stages were less rapid in their development. Rabbit number 41 
survived 35 two-gram doses of naphthalene and developed complete 





* In histological character these and all other ocular lesions referred to conformed 
to the description given by Adams (1930). 
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cataract; the toxic effects in this animal were limited to a rapid 
loss of weight, the profuse shedding of hair, and the development 
of the cataract. 

Group III, oats, bran and carrots diet:—The results obtained 
with the six animals on this diet are almost identical with those 
of Group II (bran and carrots). Again the eye lesions were extensive 
and, with larger doses of naphthalene, the signs of toxaemia 
marked. Complete cataract developed in one animal and lens 
opacities in a second. Two others showed extensive retinal exudates 
and lens striae, but died before further development of the lesion 
could take place. One animal developed no ocular lesion of any 
kind, but rapidly became very ill and died on the third day; 
another showed retinal exudates and lens striae. 

In those animals of this group which succumbed to the toxic 
effects of the naphthalene, symptoms such as loss of appetite, 
weakness, diarrhoea or pneumonia preceded death ; in all there was 
a striking diminution in weight, amounting in one case to 700 
grams and in another to 650 grams. At post-mortem examination 
severe inflammation of the gastro-intestinal tract was evident; 
gastric ulcers were uSually present ; the heart muscle seemed to be 
affected, as there were degenerate areas in the ventricular walls 
with ante-mortem clots affixed; usually there was a more or less 
extensive congestion of the lungs. 

Rabbit number 52, which successfully resisted the generally 
toxic effects of the dose, developed extensive lensand retinal lesions, 
including complete cataract. It is interesting to observe that in 
this case the lens lesions continued to develop even after the dosing 
had been discontinued. 


Discussion 


Although the number of our experimental animals is compara- 
tively small, six in each group, the results are so clear cut that 
there can be no doubt about the primary effect of diet. 

A rabbit, feeding on oats and cabbage, is able to tolerate large 
doses of naphthalene; at the same time the lens is almost completely 
protected; and retinal exudates, if they appear, are limited in 
extent. The only noteworthy ocular lesion is the copious deposit 
of retinal crystals. 

Contrast this with the result obtained with animals on a bran 
and carrots diet. Here large doses of naphthalene, three grams 
daily, proved very toxic and usually fatal. With smaller doses, 
two grams daily, although the generally toxic effects were less 
marked, there was considerable loss in weight and extensive ocular 
changes were produced. Retinal crystals were never seen. Large 
retinal exudates and lens striae appeared in all of the experimental 
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animals except one; and in two cases where the resistance to the 
toxicity of the naphthalene was most successful the lens changes 
proceeded to the development of complete cataract. 

No effect can be attributed to the addition of oats to the bran 
and carrots diet. If due allowance is made for individual variation, 
and for probable differences in state of nutrition, the results 
obtained on Group III (oats, bran and carrots) are identical with 
those on Group II (bran and carrots). The addition of oats did 
not cause the retinal crystals to appear, and it did not prevent 
the rapid and extensive development of retinal exudates. It supplied 
no antidote to the toxic effects of the naphthalene; experiments 
in this Group frequently terminated in the death of the animal, 
and complete cataract developed if the animal survived. 

Therefore, the protection which the diet afforded to the animals 
of Group I must be attributed to the cabbage ; and the laying down 
of retinal crystals must also be associated with the presence in 
the diet of this foodstuff. 

The more striking variations in the ocular lesions developed 
by naphthalinized rabbits, which we and other workers experienced 
may be explained on the basis of variations in diet. Our own 
early experiments were not controlled from the point of view 
of diet; some of our animals were given bran and oats plus a 
small amount of cabbage, while others received oats plus large 
feeds of cabbage. It is probable that the food given to rabbits 
varies greatly in different laboratories, and even in the same 
laboratory at different seasons of the year. No doubt this explains 
why some of the older workers obtained crystals (Panas, 1887 and 
Kolinski, 1889), while others never observed them (Hess, 1887; 
Salffner, 1905; Panico, 1928). 

It is probably not impossible to produce cataract in a rabbit 
even if cabbage is included in the diet, provided that the dose 
of naphthalene is sufficiently large, or that the effect of the initial 
doses on the gastro-intestinal tract is severe enough to bring 
about loss of appetite. In such cases the protective effect of the 
cabbage might be overwhelmed and the lens changes produced. 
But in our experience the optimum conditions for the production 
of cataract by naphthalene are: The administration of daily doses 
(not exceeding one gram per kilogram of body weight) to healthy 
rabbits feeding on a diet (such as bran and carrots) from which 
cabbage has been excluded. If there is severe loss of appetite 
dosing should be suspended until the animal recovers. 

The generally toxic effect of naphthalene, particularly the irrita- 
tive action on the gastro-intestinal tract, has not been emphasized 
by previous workers, although it was observed and recorded by 
some. Curatulo (1889) reports that there was a high mortality 
among his animals, most of them dying within two or three 
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days, and that the survivors were much emaciated ; at autopsy he 
found haemorrhage and catarrh of the gastro-intestinal tract, and 
intra-muscular and sub-cutaneous abscesses. Kolinski (1928) noted 
the loss. in weight of his naphthalinized animals, and, at autopsy, 
hyperaemia, secretion of mucus, and small punctiform haemor- 
thages of the gastro-intestinal tract. Such effects are important 
and indicate either that the naphthalene is acting as a local irritant 
of the surfaces of the stomach and intestines, or that it is giving 
rise to some toxic derivative which, when absorbed into the blood- 
stream is not only damaging to the tissues of the eye, but is 
poisonous to the organism as a whole. 

There still remains'a small group of animals whose reaction 
to naphthalene is exceptional and unexplained. On a bran and 
carrots diet these developed no ocular lesion, except a slight 
swelling of the lens, but succumbed rapidly to the toxic effects 
of the dose. If, before the death of the animal, the diet was 
changed to oats and cabbage, and, after a period of recovery, 
the naphthalene dosing resumed, retinal crystals were laid down. 


Summary 


The type of ocular lesion produced in rabbits by naphthalene 


was found to depend upon the diet. 
In animals feeding upon oats and cabbage, crystals are laid 


down on the retina; retinal exudates sometimes appear, but are 
limited in extent and never become confluent; the lens is either 
completely protected, or if affected, the changes do not advance 
beyond the stage of early peripheral striae. The protective effect 
is believed to be due to the cabbage. 

On diets of bran and carrots, or of oats, bran and carrots, 
extensive retinal exudates and lens changes leading to complete 
cataract are produced. Retinal crystals were never observed on 
this diet. In a few cases there was rapid death of the animal 
without the occurrence of any [lesion except a slight swelling and 
haziness of the lens. 

The toxic effects of naphthalene, in the absence of cabbage, are 
described; and the results of post-mortem examination are given. 

The optimum conditions for the production of cataract by 
naphthalene are suggested. 


I am indebted to the Committee on the Physiology of Vision 
for grants, to Professor Drummond for his advice and helpful 


criticism, and to Dr. Muriel Bell for assistance with the patho- 
logical examinations. 
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Protocols 


Group I. Oats and Cabbage Diet 


(a) Rabbit number 7:—Grey, weight 2,745 grams. Received three grams naph- 
thalene daily for 22 days. Crystals appeared on the retina on the third day and 
gradually increased in size and number until, by the 18th day, the retina was 
practically covered. No retinal exudates were seen, and the lens remained clear 
throughout. The animal refused food during the first five days of the experiment 
but subsequently recovered its appetite, and remained in good condition during the 
experiment and for a period of 20 days afterwards, when it was killed. 

(6) Rabbit number 15:—Grey, weight 1,725 grams. Received three grams of 
naphthalene daily for 24 days. A few very small patches of retinal exudate appeared 
at the periphery of the retina on the second day. Crystals appeared on the third 
day, and increased in size and number until the 18th or 19th day. The areas 
of retinal exudation increased slowly in size until the 10th day, after which no 
further increase occurred; they never became confluent, but remained as small, 
discrete, white, atrophic patches with retinal pigment heaped up around the edges. 
There was a temporary loss of appetite during the first six days of the experiment, 
but no other sign of general toxaemia. The animal remained healthy until the 
end of the experiment and for 20 days afterwards, when it was killed. 

(c) Rabbit number 36 :—Dark brown, weight 2,570 grams. Received two grams 
of naphthalene daily for 19 days. There was no evidence of ocular lesion until 
the 11th day, when crystals appeared on the retina, On the 12th day a few small 
patches of retinal exudate appeared; these enlarged slightly, but did not become 
confluent. The crystals increased in size and in number while naphthalene was being 
given. The lens remained entirely clear. 

In this case the loss of appetite was more marked than in the two preceding, 
but the animal remained healthy, and showed no loss of weight at the end of the 
experiment. It survived for several months, apparently healthy, and the crystals 
and atrophic patches remained in the same state as at the end of the experiment. 

(d) Rabbit number 40:—Brown, weight 2,070 grams. Received two grams of 
naphthalene daily for 36 days. A few small patches of retinal exudate appeared 
on the third day; these increased in size unti] the 10th day, but never became 
confluent, and remained as atrophic white patches with pigmented edges. The 
crystals, which first appeared on the fourth day, increased in size and number 
during the whole period of naphthalene administration, eventually covering the whole 
retina. The lens was in this case slightly affected; it was slightly swollen 
and contained a few peripheral striae on the second day. The striae were somewhat 
more marked by the 10th day; after this they did not develop further, but showed, 
instead, some tendency to retrogress. At the end of the experiment lens striae were 
still present, but they had not progressed beyond an early stage and the lens was still 
transparent. There was an initial loss of appetite accompanied by a loss of 50 
grams in weight. Normal appetite was not fully recovered until about the 20th day 
of the experiment, after which there was a slight gain over the initial weight (30 
grams). When killed at the end of the experiment, the animal was very healthy 
and robust. At autopsy it was found to have large deposits of sub-cutaneous and 
body fat; all the organs of the viscera appeared by inspection and by subsequent 
histological examination to be in normal condition. Histological examination of 
sections of the retina showed large deposits of crystals on the surface and in the 
ganglion cell layer of the retina. (Cf. protocol (f) Group II, Rabbit 41 on bran 
and carrots diet.) 

(e) Rabbit number 136:—Brown, weight 2,490 grams. Received six two-gram 
doses of naphthalene. Crystals appeared on the second day and continued to increase 
in size during the dosing period. There were no retinal exudates, and the lens 
was unaffected. The animal did not lose weight during the experiment, and 15 days 
after the last dose was found to be perfectly healthy and to weigh 2,820 grams. 
At this time the crystals were still present on the retina, and no further change in 
the eye had taken place. 

Rabbit number 48:—Brown and white, weight 2,280 grams. A month prior 
to the beginning of this experiment, this animal, then on a diet of oats, bran and 
carrots, had received four two-gram doses of naphthalene; no ocular lesions, except 
a slight swelling and haziness of the lens, were developed at this time, but there 


were signs of general toxaemia and complete loss of appetite.. The diet was then 
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changed to oats and cabbage, and a month later the present experiment was begun. 
This time the animal again received two grams of naphthalene daily for four days. 
There were no signs of general toxaemia, the loss of appetite was temporary, and 
the weight was maintained. Crystals appeared on the retina on the third day and 
increased on the fourth and fifth days. There were no retinal exudates. The lens, 
still a little swollen and hazy as a result of the first dosing, showed no sign of any 
additional damage. Thirty-five days after the last dose the anima) was stil) apparently 
healthy, the crystals were still present on the retina, and the lens condition showed 
no change. 


Group II, Bran and Carrots Diet 


(a) Rabbit number 21:—Grey, weight 2,125 grams. Received three grams of 
naphthalene daily for six days, Retina) exudates were present at the periphery of 
the retina on the second day; they increased rapidly and had become confluent by the 
third day. Peripheral lens. striae were present on the second day and these also 
developed rapidly, extending to the centre of the lens on the fifth day. A general 
haziness of the lens panied the develop of striae and by the fifth day it 
was impossible to see the retina clearly with the ophthalmoscope. The animal 
suffered complete luss of appetite after the first dose; showed marked weakness and 
loss of power in the hind legs; became lethargic and. obviously ill. It was found 
dead on the morning of the sixth day. 

When examined post-mortem, the stomach was found to be full of food, although 
the animal had eaten nothing for about five days. The stomach contents smelled 
strongly of naphthalene, although 24 hours had elapsed since the last dose. There 
were numerous ulcers in the gastric mucosa; the intestines were congested and 
inflamed, the kidneys also appeared to be congested and inflamed. 

(b) Rabbit number 27:—Grey, weight 2,500 grams. Received three grams of 
naphthalene daily for five days. A slight haziness of the lens developed on the third 
day, but there was no other ocular lesion. The animal refused all food after the 
second day, but drank a little water. It was lethargic but not obviously weak or 
ill, and died on the 14th day. 

(c) Rabbit number 45:—Silver Grey, weight 2,380 grams. Received three grams 
of naphthalene daily for 22 days. Numerous watery exudates appeared on the retina 
on the second day; these rapidly enlarged and became confluent, covering almost the 
whole retina by the fourth day. Lens striae were present on the third day; these 
showed a progessive development, extending from the periphery towards the centre 
of the lens; their development was accompanied by a gradually increasing haziness 
of the lens. By the 12th day it was almost impossible to see the retina, and by 
the 22nd day true lens opacities were present. By the 37th day there was complete 
cataract of both eyes. 

There was an almost complete loss of appetite during the first five days of dosing. 
However, the animal recovered and remained healthy and without loss of weight. 
When killed three months later it was apparently perfectly healthy, weighed 2,660 
grams, and the cataracts, now fully mature, had assumed a yellowish tinge. 

(d) Rabbit number 25:—Grey, weight 2,200 grams. Received three grams of 
naphthalene daily for five days. Retinal exudates were present on the second day, 
and they enlarged and rapidly became confluent. Lens striae and generalized haziness 
of the lens were present on the third day. 

The animal developed complete loss of appetite after the second dose, became weak 
and ill, and died on the sixth day. 

At autopsy the stomach was found to be full of food, in spite of the fact that nothing 
had been eaten for three days; the stomach contents smelled strongly of naphthalene ; 
a large amount of mucus was present in the stomach and there were many ulcers 
in the gastric mucosa; the intestines were congested and inflamed and there were 
patches of necrosis high up in the duodenum and jejunum; there was evidence of 
a slight pneumonia at the base of one lung; the heart muscle was very pale, and 
the wall of the right ventricle contained adherent ante-mortem clots; the kidneys 
were pale and the cortex appeared enlarged. 

(e) Rabbit number 35:—Brown, weight 2,520 grams. Received two grams of 
naphthalene daily for 13 days. Numerous discrete, watery exudates appeared on the 
retina on the second day; these increased in size and had become confluent by the 
fourth day. Lens striae were present on the third day, and by the 18th day had 
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become very marked. There was a general haziness of the lens, but no definite 
opacities. On the 22nd day (9 days after the last dose of naphthalene) the lens was 
still hazy, but no further development of the Jens lesion had taken place. The retina 
in the exudative areas had become atrophic. 

The animal died on the 44th day, no further development of the Jens lesion having 
taken place. Post-mortem examination showed a number of bleeding ulcers in the 
gastric mucosa; the intestines were inflamed ana filled with bile-stained mucus; the 
liver was congested, but otherwise appeared nomal; the kidneys were definitely 

g d and d 3 A d; the urine contained in the bladder was acid in reaction 
and contained albumin; the lungs were congested and oedematous; there was an 
—_ md degeneration in the right ventricle of the heart with an ante-mortem clot 
affixed. 

(f) Rabbit number 41:—Brown, weight 2,070 grams, Received two grams of 
naphthalene daily for 35 days. Retinal exudates and lens striae appeared on the 
second day. The retinal exudates continued to increase a little in size until the eighth 
day; one or two new exudative spots appeared on the 12th day; the exudates never 
became confluent, but remained as atrophic patches as long as the retina was visible; 
by the 20th day the fens had become so hazy that the retina was no longer clearly 
seen. The lens changes showed a continuous progression; the striae increased and 
extended from the periphery to the centre of the lens by the 12th day; frem this 
time on the lens became increasingly hazy, until by the 20th day it was impossible 
to see the retina through it. On the 2lst day definite opacities appeared in the 
right lens and by the 26th day had progressed to the stage of immature cataract. 
Opacities appeared in the left lens on the 29th day. On the 36th day there was 
complete cataract of the right lens and immature cataract of the left lens. The animal 
was then killed. 

This animal showed no striking loss of appetite and no signs of general toxaemia. 
At the end of the experiment it was lively and had a healthy appetite. There was, 
however, a progressive loss of weight, 170 grams being lost during the 35 days. A 
sore developed on the tip of the left ear, which was treated and eventually healed. . 
About the 10th day the hair began to fall out; the flanks and hind quarters soon 
became almost completely bare.- 

Inspection of the viscera at autopsy, and their subsequent histological examination, 
revealed no evidence of any lesion, except a slight congestion of the left lobe of one 


lung. (cf. protocol. (d) Group I, rabbit 40, oats and cabbage diet.) 





Group III. Oats, Bran and Carrots Diet 


(a) Rabbit number 23 :—Brown, weight 1,375 grams. Received three grams of 
naphthalene daily for six days. Retinal exudates appeared on the fourth day, and 
rapidly became large, watery and confluent. Early lens striae were present. The 
animal developed loss of appetite and the signs of general toxaemia, and died on the 
seventh day. At post-mortem, the stomach was found to be full of food smelling 
strongly of naphthalene; there were numerous ulcers in the gastric mucosa; the 
intestines were inflamed and contained bile and mucus, but no faeces; the kidneys 
were enlarged and congested; the left lung was solid; there was an area of degenera- 
tion in the wall of the right ventricle and an adherent ante-mortem clot. 

(b) Rabbit number 26 :—Grey, weight 2,030 grams. Received two three-gram doses 
of naphthalene. No ocular lesion of any kind developed. The animal became rapidly 
very ill and died on the third day. At autopsy the stomach was found to be full 
of food smelling strongly of naphthalene. A great deal of mucus was present in the 
stomach, but no gastric ulcers were found. The intestines were congested and there 
were haemorrhages in the wall of the caecum; one lung was congested; the heart 
appeared normal; save for areas of degeneration in the wall of the ventricle and 
adherent ante-mortem clots. 

(c) Rabbit number 55:—Brown, weight 2,645 grams. ‘Received two grams of 
naphthalene daily for 13 days. Discrete retinal exudates appeared on the second day; 
these gradually enlarged, but never became confluent. The lens was not affected until 
much later. A general haziness of the lens was observed on the 17th day; on the 
19th day a few peripheral striae appeared, which, during the following three days, 
extended towards the centre of the lens. The animal died on the 24th day, after 
having developed complete loss of appetite from which it did not recover. There was 
a rapid loss of weight amounting to 650 grams in 24 days. 

(d) Rabbit number 52 :—Fawn colour, weight 2,230 grams. Received two grams of 
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naphthalene daily for eight days. Retinal exudates and peripheral striae were present 
on the second day. The exudates rapidly enlarged and became confluent; by the ninth 
day the entire periphery of the retina had atrophied, The lens striae developed during 
20 days; on the 24th true lens opacities were present; complete cataract of both eyes 
subsequently developed about one month after the last dose of naphthalene. 

(e) Rabbit number 50:—Black, weight 2,010 grams. Received two grams of 
naphthalene daily for two days. The ocular lesions developed rapidly. Retinal exudates 
and peripheral lens striae were present on the second day; by the fifth day the exudates 
had become confluent and the lens striae were rapidly extending towards the centre; 
by the ninth day the lens striae had still further increased and the affected areas of 
the retina had become atrophic. The animal died on the 10th day after having 
manifested all the signs of severe toxaemia including loss of appetite, weakness, 
torpor, and severe diarrhoea. The sound of the breathing indicated the presence of 
fluid in the lungs. There was a very rapid decrease in weight, amounting to a total 
of 700 grams. 

(f) Rabbit number 51:—Grey, weight 1,900 grams. Received five two-gram doses 
of naphthalene. The ocular lesions were extensive and developed rapidly. The retina 
was covered with large patches of watery exudate on the second day; these rapidly 
became confluent, and by the fifth day, the whole retina was atrophic. Peripheral 
lens striae were present on the second day; these increased and by the ninth day, had 
extended throughout the lens; on the 14th day true lens opacities were present. The 
animal ene on the 19th day, having developed anorexia and having lost 350 grams 
in weight. 
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Tue theory that a relationship exists between calcium and the 
production of cataract arises from two independent sources. 

In the first place, a number of observers have found that the 
calcium content of cataractous lenses is higher than normal. 
Burge, in 1909, first reported an increased proportion of calcium 
in the ash of cataractous human lenses. This was confirmed by 
Adams (1929) who found that the calcium in the lens in human 
senile cataract is greater than normal. Recently, Mackay, Stewart, 
and Robertson (1932) also found the calcium in human cataractous 











CALCIUM IN NAPHTHALENE CATARACT 221 


lenses to be markedly increased; and these authors were led to 
conclude that, ‘‘the differences between the behaviour of calcium 
and that of the other inorganic ions during the development of 
cataract points to some special connection of the former with the 
production of opacity.’’ 

Secondly, the high incidence of cataract in diseases which 
involve a disturbance of calcium metabolism has long been known. 
For example, cataract may be associated with tetany (Graefe- 
Saemisch Handbook II, 1911), a condition which is now generally 
thought to be induced by a fall in blood calcium, and the accom- 
pariying cataract has been attributed to the same cause. Donald 
Hunter in a Goulstonian Lecture (1930) drew attention to the 
frequency with which cataract has been described in endemic 
tetany, post-operative tetany, rickets, and spontaneous hypo- 
parathyroidism. He and his associates were able, by means of 
the slit-lamp, to demonstrate opacities in one case of tetany with 
steatorrhea, one case of renal rickets, and one case of osteitis 
fibrosa of the focal type. All of these conditions are characterized 
by a faulty calcium metabolism. 

There is abundant evidence to show that hypocalcaemia and 
cataract are both part of the syndrome of parathyroid deficiency. 
Cole (1930) reviews the relation of cataract to parathyroid tetany 
and describes one new case; 38 other cases, previously recorded 
are discussed. O’Brien (1982) reviews 42 published cases of 
cataract in post-operative tetany, and describes three new cases 
from his own experience. Cataract has been produced experi- 
mentally in dogs and in rats (Luckhardt and Blumenstock, 1923; 
Erdheim, 1906) by the removal of the parathyroid gland; and it 
has been independently demonstrated by many observers (Peters 
and van Slyke, 1931, page 816) that in the absence of the para- 
thyroid hormone the blood calcium in all animals is considerably 
lowered. 

Although such observations as these make plausible the sug- 
gestion that calcium is somehow involved in the production of 
cataract, it should be remembered that at the present time there 
is no experimental evidence whatever to justify the conclusion 
that a low blood-calcium or even a disturbance of calcium 
metabolism is the cause of cataract. It is quite possible to explain 
the increased calcium content of cataractous lenses as being due 
to the calcification of a tissue damaged by some other agency; 
and this is, in fact, the present hypothesis (Mackay et al., 1932) 
in relation to senile cataract. The occurrence of low blood-calcium 
and cataract in hypoparathyroidism may be a matter of pure 
coincidence. 

It occurred to us that some light might be shed on this problem 
through the medium of the experimental naphthalene cataract. 
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As is well known, cataract may be produced in rabbits by the 
administration of naphthalene; and it seemed likely that a study 
of the changes in blood-calcium and in the urinary excretion of 
calcium during naphthalene dosing might yield some information 
concerning the possible relationship between calcium and cataract. 

One of us (Adams, 1980) had previously observed that there is 
a slight fall in the blood-calcium of rabbits after a single dose 
of naphthalene ; it seemed possible, on the basis of this observation, 
that the cataract produced by repeated doses of naphthalene might 
actually be due to the initial fall in blood-calcium. Naphthalene 
was administered to rabbits over long periods, and the calcium of 
blood and urine was determined in order to find out whether any 
significant variations from the normal were produced, and in 
what way any changes which might occur were related to the 
development of cataract. 


Experimental 


In planning our experiments it was necessary to consider two 
important factors: (1) The blood-calcium in normal rabbits is 
known to depend upon the diet (Bourne and Campbell, 1932); 
(2) it is possible to produce cataract by naphthalene only under 
certain dietary conditions (page 210). 

With these conditions in mind, two diets were selected: (a) 
a diet of oats and cabbage, since cabbage is known to cause 
increased calcium absorption and to protect the lens from damage 
by naphthalene; (b) a diet of bran and carrots, which provides 
a low level of calcium absorption, and on which cataract is readily 
produced by naphthalene. 

Experiments were arranged as follows : 


I. Control determinations of serum and urine calcium in normal 
rabbits ; ; 
(a) On oats and cabbage (high calcium) diet. 
(b) On bran and carrots (low calcium) diet. 


II. Determination of serum and urine calcium in rabbits during 
daily dosing with naphthalene; 


(a) On oats and cabbage diet, where the blood-calcium 
was high and where crystals were laid down on the retina, 
but where no cataract could be produced. 


(b) On bran and carrots diet, where the blood-calcium was 
lower, and cataract was produced within about 30 days. 

(c) Determination of serum calcium only on bran and 
carrots, with large doses of naphthalene, where the animal 
suffered severe toxaemia and died from the effects of the dose. 
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Methods 


Blood samples :—These were obtained from the marginal ear 
vcin ; between eight and ten c.c. were withdrawn at each bleeding. 
An interval of from five to seven days was allowed for recovery 
between each bleeding, and haemoglobin estimations were made 
at frequent intervals as a check upon the effect of haemorrhage. 
The blood samples were always taken after feeding and before the 
administration of the daily dose of naphthalene. 

Serum calcium :—The Clark and Collip (1925) modification of 
the Kramer and Tisdall method was used. The blood was allowed 
to clot overnight, and after the addition of the oxalate the 
tubes were again allowed to stand overnight to ensure complete 
precipitation. 

Urinary calcium:—This was determined by the method of 
McCrudden (1911) on 24 hour samples of the urine, which had 
been collected free from faeces in a metabolism cage. If the urine 
was alkaline it was made slightly acid to litmus with HCl and 
filtered. The calcium was precipitated from 10 c.c. of the filtered 
urine, redissolved in sulphuric acid and determined by perman- 
ganate titration. 

Naphthalene administration :—Pure crystalline naphthalene was 
dissolved in about 15 c.c. of warmed liquid paraffin and adminis- 
tered by means of a tube introduced into the stomach. 

Eye lesions:—These were examined daily by means of an 
ophthalmoscope. 


Results 


I. The effect of diet on the serum and urine calcium of the normal 
rabbit:—In man the blood-calcium is remarkably constant; even 
by the feeding of calcium-rich foods or by the administration of 
calcium salts it is difficult to alter it, and it remains steadily fixed 
between 9 and 11 mg. per 100 c.c. serum under normal conditions 
and also in a wide range of pathological conditions. The rabbit, 
on the contrary, seems to be peculiarly susceptible to variations 
in blood-calcium. Even in the normal animal the blood-calcium 
level and the amount of calcium excreted in the urine vary con- 
siderably from day to day, and are markedly influenced by the 
character of the diet upon which the animal is feeding. We have 
previously found (Bourne and Campbell, 1932) that in rabbits 
feeding exclusively on cabbage the blood-calcium is high (14 to 
19 mg. per 100 c.c. serum) and a large amount of calcium is 
excreted in the urine. If, however, the diet is changed to oats and 
water, the blood-calcium falls to a lower level (11 to 15°8 mg. per 
100 c.c. serum) and the calcium either disappears altogether from 
the urine or is present in only very small amounts. 
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In view of the known effect of diet it was necessary to determine 
the normal levels of blood- and urine-calcium on the diets which 
we proposed to use before proceeding to test the effect of naph- 
thalene. Therefore, as controls to this investigation, two healthy 
rabbits were selected and each placed in a metabolism cage of 
suitable size. One, number 47, was given a diet of oats and 
cabbage; and the other, number 36, was given bran moistened 
with water, and carrots. In each case the food was liberally supplied 
and the animals were allowed to feed at will. They were bled at 
intervals of from four to seven days; and calcium was determined 
in the serum. 

The results are given in Tables I and II. As will be seen from 
Table I, on a diet of oats and cabbage the serum calcium 
varied between 14°1 and 15°7 mg. per 100 c.c., while the urine 
calcium was high but variable, between 114 and 498 mg. being 
excreted in 24 hours. 


TABLE I 


Serum and Urine Calcium of a Normal Rabbit on Oats and 
Cabbage Diet. 


Rabbit Number 47. Colour: Black. Weight: 2585 grams. 














| Serum Calcium | Urine Calcium é 
sit | mg./100c.c. | mg./in 24 hours. | Weight (grams.). 
| . P 
1 | 15*7 257 2585 
2 | 392 
3 314 
4 374 
5 370 
6 157 
7 | 14°2 160 
8 | 114 
9 | 472 
10 | | 477 
11 | 254 
12 235 
13 | 145 
14 | 15°2 240 2725 
15 | 250 
16 | 297 
17 | 358 
18 15°9 114 2697 
19 151 
20 190 
21 498 
22 | 318 
23 | 291 
24 a 270 2830 
25 | | 352 
26 | 213 2845 
27 | | 331 
! 163 
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On the bran and carrots diet (Table IT), the blood-calcium 
was equally variable but the level was much lower, between 8°6 
and 10°7 mg. per 100 c.c. serum. At the same time the amount 
of calcium excreted in the urine was remarkably small, only 
between 4 and 28 mg. being excreted in 24 hours. 


TABLE II 


Serum and Urine Calcium of a Normal Rabbit on Bran and 


Carrots Diet. 


Rabbit Number 36. Colour: Brown. Weight: 2440 grams. 











Serum Calcium Urine Calcium é 
ia mg./100 c.c. mg./in 24 hours. Weight (grame.). 
1 10°5 28 2440 
2 7 
3 24 
4 8 
5 4 
6 6 
7 86 8 
8 8 
9 7 
10 11 
11 
12 9 
13 26 
14 25 
15 88 7 2450 
16 7 
17 12 
18 14 
19 ; 10°7 11 2380 
20 4 
21 12 
22 12 
23 8 
24 4 
25 9°3 10 2415 
26 4 
27 6 2445 
28 24 
29 | 15 
30 | 8°8 8 2410 


| 


The high blood-calcium and the large urinary excretion of 








calcium which results from the ingestion of the oats and cabbage 
suggests that on this diet there is an increased absorption of 
calcium; while the lower blood-calcium and the smaller urinary 
excretion which accompanies the bran and carrots diet point to a 
much lower level of calcium absorption. 

II, Effect of naphthalene on blood- and urine-calcium :—A large 
number of experiments on different animals were performed in 


which blood- and urine-calcium were determined after naphthalene. 
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For the sake of brevity, details of only two typical experiments, 


one in which the diet consisted of oats and cabbage, and the other 
in which the diet was bran and carrots, are given here. In these 


we continued the dosing for a long time; and were thus able to 


test all the possible effects of naphthalene on calcium. 
Two healthy rabbits of the same age and weight were placed in 


separate metabolism cages. One, number 40, was given diet of 


TABLE III 


Serum and Urine Calcium of Rabbit receiving Two Grams. of 
Naphthalene Daily on Oats and Cabbage Diet. 


Rabbit Number 40. Colour: Brown. Weight: 2070 grams. 





Serum Urine 
Calcium Calcium . 
° Ocular Lesion. Remarks. 
mg./ mg. in | 


100 c.c. 24 hours. { 


Day. 





104 
| 150 
{ 196 Peripheral lens striae 

266 -Few small retinal exudates | Some loss of appetite ; 
187 Crystals on retina | wt. 2020 gm. 
279 . 

279 

156 Crysta)s increased 

207 

290 Striae sl. increased 

497 

284 Crystals larger 

335 

465 

455 Lens clearer ; 

232 Retrogression of striae 

160 


a, 


1 
2 
3 
4 
R) 
6 
7 
8 
9 


Crystals increased Appetite recovered ; 
wt. 2060 gm. 


Crystals increased 


Lens and retina no further 
change 


Wt. 2100 gm. ; healthy 
and lively 
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oats and cabbage; while the other, number 41, received moist bran 


and carrots. Two grams of naphthalene dissolved in a little warm 
liquid paraffin, was administered daily to each rabbit. The 
experimental period was in each case 36 days. 

The results are given in Tables III and IV. On the oats and 


cabbage diet the serum calcium was found to vary between 14°1 


TABLE IV 


Serum and Urine Calcium of Rabbit receiving Two Grams. of 
Naphthalene Daily on Bran and Carrots Diet. 


Rabbit Number 41. Colour: Brown. Weight: 2070 grams. 





Serum Urine | 
Calcium } Calcium 





Day. mg. / ing. in Ocular Lesion. Remarks. 
100 c.c. | 24 hours. { 
| 
ea 114) | 37 Weight: 2070 
2 11 Small retinal exudates 
21 Peripheral lens striae Appetite good; wt. 
4. | \7 1912 gm. 
5 16 Exudates increased 
6 17 Lens striae increased 
7 102 «| 34 
8 cae Exudates enlarged 
| 
9 27 
10 23 
11 24 Striae progressed 
12, 5\ 13 
13 12 Lens hazy 
14 | 18 Eating less; wt. 
| : 1850 gm, 
15 | er; -& Hair falling out; wt. 
16 \ 4 1810 ¢g.m. 
17 | 22 Lens changes progressing 
18 | 22 
19 | 15 
20 13 
21 ': 
22 | | 16 Lens opacities Appetite recovered ; 
23 fo RS wt. 1810 gm. 
24 109 17 
25 16 
26 | 7 
27 | 13 Early cataract right eye 
28 } 2 
29 | 30 
30 ws | 49 
31 i; 39 Flank bare of hair ; 
32 Gee < a wt. 1805 gm. 
33 Seas 
34 12°4 10 
35 | 15 
36 3 Wir aie | Complete cataract right | Wt. 1800 gm; appetite 
\ eye; early cataract left good 
| eye 
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and 17°1 mg. per 100 c.c., and the calcium excreted in the urine 
in 24 hours was between 112 and 495 mg. On the bran and carrots 
diet serum-calcium values between 8°6 and 12°4 mg. were found, 
while the urine-calcium was between 7 and 39 mg. for the 24 hours. 

These figures, in the case of both diets, so closely approximate 
the normal for each diet that no effect either on the blood-calcium 
or on the urinary excretion of calcium can be attributed to the 
naphthalene. Figs. I and II illustrate this point remarkably clearly. 

Even in those cases where the toxic effects of naphthalene were 
much more severe, 1.e., where the eye lesions developed rapidly 
and the animal died within a short time, the blood-calcium remained 
within normal limits. Results of three experiments of this kind 
are given in Table V. In each of these experiments the animal 
was given a daily dose of three grams of naphthalene; the diet 





TABLE V 
Serum Calcium in Rabbits Dying from Effects of Naphthalene 
Poisoning. 
ik | | Serum | 
—. Dose. Day. or | Ocular Lesion. Remarks. 
} 100 c.c. 
! 
25* 3 gm. 1 10°6 | 
daily {| 3 150 Confluent exudates Weak and ill 
eee, 11°7 Advanced lens striae Refusing all food 
6 Dead 
26” 3 gm. 1 11°7 
daily 2 9°2 No lesion Refusing food 
3 | Dead 
27 3 gm. 1 9°9 
daily 3 12°5 Lens hazy Refusing food 
for 5 10°3 Weak and ill 
5 days 14 Dead 








in each case consisted of bran and carrots. All of these rabbits 
exhibited signs of severe toxaemia; there was complete loss of 
appetite after the first dose; the animal became lethargic, weak 
and ill and speedily died. At autopsy the-gastro-intestinal tract 
was found to be inflamed and congested ; there were gastric ulcers ; 
the intestines were filled with mucus and bile. 

III. Relation of blood-calcium to ocular lesions after naph- 
thalene :—The striking effect of diet on the nature of the ocular 
lesions produced by naphthalene has already been described (page 
210); and from Tables III and IV it will be seen that this influence 
of diet on the ocular lesions occurring after naphthalene, bears an 
interesting relation to the blood-calcium. 
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In rabbits on a diet of oats and cabbage we were unable to 
produce cataract by naphthalene; crystals were laid down on the 
retina, but the lens seemed to be protected from damage. Table III 
shows that this protective effect goes hand in hand with a high 
blood-calcium and a high level of calcium excretion. On the other 
hand cataract and the signs of general toxaemia are produced in 
rabbits feeding upon bran and carrots, in association with a low 
blood-calcium and a low level of urinary calcium excretion. As 
will be seen from Table IV, rabbit number 41 developed complete 
cataract while its average serum-calcium, although not abnormally 
low for this diet, was about five milligrammes below the average 
level for the oats and cabbage diet, and the amount of calcium 
excreted in the urine was almost negligible. 

The retinal crystals which occur after naphthalene only in rabbits 
feeding upon oats and cabbage diet (see page 212) have been 
shown by micro-chemical analysis to be crystals of a calcium salt, 
probably calcium-oxalate (Adams, 1930). Where the level of 
calcium absorption is high, the blood and all the body fluids 
must be saturated with calcium ; under these conditions one might 
expect to find such a deposition of a calcium salt in a damaged 
tissue. 


Discussion 


Our experiments show clearly that naphthalene does not cause 
any fundamental disturbance of the calcium metabolism in rabbits. 
The slight fall in blood-calcium previously observed by Adams 
(1930) in the first 24 hours after a single dose of naphthalene is 
probably explained by the effects of this substance on the gastro- 
intestinal tract. The cessation of food intake which results from 
a loss of appetite, together with the more profound irritative effects 
of naphthalene on the gastric mucosa, in all probability interfere 
with peristaltic movements and diminish the absorption of calcium. 
In none of Adams’ experiments nor in a larger series of our 
own in which the experiments of Adams were repeated, did a fall 
below the. lower normal limits occur. Thus the cataract which 
naphthalene produces cannot be attributed to an upsetting of the 
normal calcium metabolism ; nor can it, like the cataract of tetania 
parathyropraevia, be associated with an abnormal lowering of the 
blood-calcium. 

However, the suggestion of another possible rdle for calcium 
emerges from our work. We find that naphthalene is unable to 
produce cataract when the blood-calcium is maintained at a high 
level as the result of the ingestion of a calcium rich food such 
as cabbage, while on the calcium poor diet, such as bran and 
carrots, naphthalene may produce the most extensive eye lesions 
including complete cataract. There is no evidence that the presence 
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or absence of an excess of calcium in the blood stream is the factor 
which determines the difference in the behaviour of naphthalene 
on these two diets, but the possibility suggests itself. 

The cataract of tetania parathyropraevia is definitely associated 
with a blood-calcium lower than normal, but it seems unlikely 
that this is per se the cause of the cataract. Possibly, when the 
calcium falls to a low level, some poison, normally detoxicated by 
calcium, is set free and is able to cause lens damage. 

Senile cataract, like naphthalene cataract, occurs in the presence 
of a normal calcium metabolism. In experiments on patients with 
senile cataract in which the intake of calcium and its excretion 
in faeces and urine was measured, Kirby (1931) found a normal 
calcium balance. Adams (1929) found that in senile cataract the 
blood-calcium is normal or slightly raised. All attempts to produce 
cataract by the artificial raising or lowering of the blood-calcium 
have failed (Adams, 1929; and Eisman and Luckhardt, 1927). 

In conclusion, the weight of evidence seems to be in favour of 
the view that cataract, whether experimentally produced by naph- 
thalene or occurring in human beings, is not the result of either 
a lowering of the blood-calcium or a disturbance in calcium 
metabolism. But the possibility still remains that an excess of 
calcium may be able to protect the lens against toxic substances, 
whether foreign, as in the case of naphthalene, or produced as in 
the case of man by some pathological process. 


Summary 


I. The blood-calcium and the urinary excretion of calcium in 
rabbits was found to be fundamentally unchanged by prolonged 
naphthalene dosing. Even in those cases where cataract was 
produced or where the toxic effects of the naphthalene caused the 
rapid death of the animal, no significant variations in the blood- 
calcium were observed. 

II. Although naphthalene was found to be without effect on 
the calcium metabolism, there is the reverse possibility that the 
blood-calcium may play a part in determining the effect of 
naphthalene on the eye; for an oats and cabbage diet, which 
protects the lens from damage by naphthalene and prevents the 
development of cataract, was found to cause a high blood-calcium 
(14°1 to 15°7 mg. per 100 c.c. serum) and a large urinary excretion 
of calcium (114 to 498 mg. dailv); while a bran and carrots diet, 
on which cataract and toxic symptoms may be produced by naph- 
thalene, is associated with a- much lower level of blood-calcium 
8°6 to 10°7 mg. per 100 c.c. serum) and a very small urinary 
excretion of calcium (4 to 39 mg. dailv). 

III. ‘The occurrence of retinal crystals, believed to be crystals 
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of calcium oxalate, was found to be associated with the main- 
tainence of a high blood-calcium. This explains why such crystals 
are seen only when the naphthalene is administered in connection 
with oats and cabbage diet. 

IV. The relation of these results to the general problem of the 
rdle of calcium in cataract formation is discussed. 


We wish to express our thanks to the Committee on the Physio- 
logy of Vision of the Medical Research Council for a grant held 
by one of us (M. C. B.), and to Professor Drummond for his advice 
and helpful criticism. 
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RETROBULBAR INJECTIONS AND SEVENTH 
NERVE BLOCK 


BY 
K. KOMAN NAyYAR, D.O.M.S. 
AND 
G. J. NARAYANASWAMY NAYUDU 


GOVERNMENT OPHTHALMIC HOSPITAL, MADRAS 


In the March, 1932, number of the Brit. Jl. of Ophthal., on p. 166, 
under the heading “Iris anaesthesia by retrobulbar injection and 
paralysis of the orbicularis oculi by seventh nerve block,” Dr. 
L.. 8. Somerville Large has given a detailed description of the 
technique of, and the complications resulting from the above 
injections as practised at the Moorfields Hospital during his period 
of residency there. 
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In this connection we think it may interest your readers to know 
our experience regarding these injections as practised in this clinic 
for a number of years. Prior to the publication of his method of 
seventh nerve block by O’Brien in the Arch. of Ophthal., for 
December, 1929, we followed the method introduced by Lt.-Col. 
R. E. Wright, I.M.S., the Superintendent of this Hospital, of 
blocking the seventh nerve, near the stylomastoid foramen at its 
exit from the cranial cavity by an injection of 1 c.c. of a 2 per cent. 
novocaine solution combined with 1 or 2 drops adrenalin solution 
(1 in 1,000). (This method has been published in the Arch. of 
Ophthal., Vol. LV. p. 555, 1926.) Although this gave us good 
results, we had no hesitation in giving it up in favour of O’Brien’s 
method, early in 1930, as we found the latter easier, more certain 
and safer. Dr. Somerville Large also followed the method advo- 
cated by O’Brien and is satisfied with his results. 

The technique of retrobulbar injections for the production of iris 
anaesthesia, as practised here for over four years, is almost the same 
as that described by Dr. Somerville Large. At first we adopted it 
only in cases for iridectomy in painful or glaucomatous eyes, for 
sclero-corneal trephinings and for intracapsular extraction of cataract 
done by Barraquer’s method ; but for the last 24 years we have been 
giving it, as a regular routine, in all intra-ocular operations in which 
iris anaesthesia is desirable. In this clinic over 5,000 cases have 
received the retrobulbar injection and the seventh nerve block 
during the last few years, so that we are enabled to form a definite 
opinion of the usefulness of these injections and the complications 
resulting therefrom. 

Instead of the 2 c.c. hypodermic syringe with a 13 in. needle used 
by Dr. Somerville Large, we have been using a dental syringe with 
fine “Alston” hypodermic needles, about 40 mm. long. The syringe 
is a 60 mm. one and our usual practice is to take up a syringeful of 
a 4 per cent: novocaine solution to which a few drops of adrenalin 
have been added and use first about 1 c.c. for the retrobulbar injection 
and then 1 to 1°5 c.c..of the remaining solution for the seventh 
nerve block. Ten cases are usually done at a time; we have found 
this a most convenient and quick method in our routine work of 
dealing with 20 to 30 cases on an operation morning. When we 
started the retrobulbar injections, we were using needles 60 mm. 
long and rather coarse (pushing in the needle only to a depth of 
14 or 14in.). This gave us more cases of retrobulbar haemorrhage 
than when later we began to use the 40 mm. fine thin needles. 

At present we get orbital haemorrhages very, very rarely— 
probably less than 0°5 per cent., even in the hands of beginners. 
Dr. Somerville Large’s four cases of orbital haemorrhage in a total 
of 84 were all in acutely inflamed eyes with high tension. We 
observed this occasional complication for the most part in the 
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ordinary cases of cataract extraction, and not in congested or 
inflamed eyes. 

As regards the second complication referred to by Dr. Somerville 
Large, i.e., paralysis or paresis of the inferior rectus, we have 
frequently had the same experience in spite of trying to keep away 
from the inferior rectus muscle or the floor of the orbit as much as 
possible. This complication is especially annoying, when, in a 
cataract operation, where the section is made above, one is trying 
to deliver the lens or do a peripheral iridectomy with the eye turned 
strongly upwards. It may be that the injected solution has the natural 
tendency to gravitate to the lower part of the orbit and thus affect 
the inferior rectus most often. We do occasionally get paralysis of 
the other muscles also, and sometimes all the recti muscles, which 
latter condition is of great help to the operator especially in cases 
of intracapsular cataract extraction with the Erisiphake. Paralysis 
of the inferior rectus alone will probably be avoided if one keeps the 
needle towards the lateral part of the orbit and tilts it slightly 
upwards just before injecting the fluid, or by making the patient 
look down at this stage. 

As regards the local anaesthesia required for cases of excision of 
the eyeball, we are in entire agreement with Dr. Somerville Large, 
but for cases of evisceration, we are of opinion that only one retro- 
bulbar injection with superficial conjunctival anaesthesia by cocaine 
drops is all that is necessary. 

In this connection, it may not be out of place to refer to a point 
raised in p. 158 of the same copy of your journal by Dr. R. C. J. 
Meyer in his article on ‘‘ The intracapsular extraction of cataract,” 
regarding the importance of limiting the quantity of the fluid used 
in these retrobulbar injections. He limits it to 8 minims of a 2 per 
cent, solution and is of opinion that a larger quantity is liable to 
produce vomiting which may be followed by expulsive haemorrhage. 
He had four such cases out of a total of 64. He has not made it 
clear as to what actually causes the vomiting, whether a reflex action 
due to pressure on the nerves in the orbit or the absorption of a 
poisonous dose of novocaine into the general system. Our average 
dose is 1 c.c. of the 4 per cent. stock solution of novocaine (mixed 
with a drop or two of adrenalin), but in cases of excision of the 
eyeball, we have injected into the orbit as much as 4 to 6 c.c. of a 
2 per cent. solution. In our experience we have not had any 
vomiting after a retrobulbar novocaine injection, though given in 
much larger quantities than the maximum adopted by Dr. Meyer. 
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PARATHYROID CATARACT 


BY 
Paut WEINSTEIN, M.D. 


BUDAPEST 


ParatuyrotD cataract is one of the less frequent forms of cataract. 
Parathyroid cataracts may be grouped in postoperative, spon- 
taneous, and experimental types. Records of numerous studies 
directed to the clinical occurrence of parathyroid cataract are found 
in the literature. (Wettendorfer, Branbergen, Peters, Hesse, Phleps 
Erdheim, Possek, Pineles, Hayano, Hiroishi, Lawrence, Sainton, 
Dorothy Rose Adams, Marcove, O'Brein, etc.). Its histology 
has been also subject of intensive studies. (Goldmann, Cosmcettatos, 
Vogt, Pellathy, Heine, Kniisel, Kast, etc.) Aetiulogical factors, (Se 
Hesse, Phleps, Fischer-Triebenstein, Mamoli, Nelson, Tron, etc.,) 
suggest that some of the senile cataracts may also be due to parathy- 
roid disturbances, In addition to latent parathyroid tetany being 
successfully proved in a great many patients of advanced age there 
seems to be a marked neurological] connection between zonular 
cataract and parathyroid tetany. Goldmann supports the view 
that cataracts secondary to parathyroid tetany are due to a special 
reaction of the lens-fibres towards toxic substances produced in the 
body. As the parathyroids have a wel) established role in calcium 
metabolism, some authors even suggest the possibility of a relation 
of parathyroid cataract to blood-calcium. 

Reiss, Jess, Goldschmidt, Tasmann-Karr and others found a 
definite decrease in (he cysteine content of lenses suffering from 
senile cataracts, or rather a transformation of cysteine into cystine. 
This change affects the transparency of the lens, produces grey 
spots by upsetting the lens metabolism, and the respiration. 

Whereas the normal fens gives a positive cysteine reaction, the 
spot treated with one drop of 4 per cent. sodium nitro-prusside + 
one drop of concentrated ammonia exhibits a crimson red colour: 
(Nitro-prusside Reaction.) Lenses suffering from senile cataract 
fail to give this reaction, at least on their grey parts. I reported 
my studies directed to the cysteine test of the lens-capsule, and of 
some lenses suffering from less frequent forms of cataract in a 
previous paper. References to the literature will be found in the 
same. My observations proved that the capsule of the lens keeps 
a positive cysteine test for the longest period. The cysteine test 
was equally positive in three cases of posterior cortical cataract, 
in one of parathyroid, and in one case of zonular cataract. 1 
continued those studies since, and I am able to report in this paper 


the cysteine reaction (N.P.R.) and their bearings in two more 





PARATHYROID CATARACT 237 


cases of parathyroid and five cases of zonular cataract as well as in 


that of a cataract produced in vitro. 


Cataract operations were performed on two patients suffering 
from parathyroid tetany in our hospital last year. 

O. J., aged 32 years, female patient. In 1917, an attack of 
tetanic spasms occurred four days after strumectomy. A decreased 
vision was observed four months after the operation. Tetanic 
spasms occurred repeatedly since, the patient’s hair had fallen out 
and her vision diminished gradually. In 1926, lobular extraction on 
the right eye. In 1931, the same operation performed on the left 
eye. Positive Chvostek, and Trousseau signs. This case exhibited 
tetanic symptoms combined with a cataract both duetoan operation. 

Pp. \., aged 45 years, female patient. In December, 1931, she 
came to our out-patient department with the complaint of decrease 
of vision progressing gradually for two weeks on both eyes. 
Further complaint: dyspnoea, and spasms of her extremities for 
several years. Medical examination revealed parathyroid tetany. 
Grey lenses were found on both eyes, being of a subcapsular 
character as proved by means Of a slit-lamp. (Vogt.) Blood calcium 
8°42 per cent. then and 748 per cent. three months later. In 
December, 1931, lobular extraction was performed on the left 


eye, which was followed by the same operation on the right eye 
in March, 1932. This patient exhibited a spontaneous parathyroid 
tetany. 

We found the lens considerably reduced in the sagittal direction 
in the first case, which Kast believes to be characteristic of para- 
thyroid cataract. The lens extracted without its capsule gave a 
definite N.P.R. 

Technica] difficulties prevented me from carrying out the re- 
action on the first extracted lens of the second case. The lens 
extracted four months later gave a definitely positive N.P.R. 

Besides these two cases positive N.P.R. was found in five cases 
of zonular cataract. 

On the basis of these results we may corroborate the assumption 
of Hesse-Phleps: the aetiological connection between zonular 
cataract and parathyroid tetany. Jess found that experimental 
naphthalene cataract equally exhibits positivecysteine test. Because 
of all these facts we feel inclined to believe that parathyroid and 
zonular cataract, as well as posterior cortical cataract, may be 
placed in a group of toxic cataracts. As is contrary to senile 


cataracts all the above mentioned cataracts give a positive N.P.R. 
in spite of their dimming, just as traumatic cataracts. There must 


be a well-marked difference between the mechanism of the origin 
of toxic and traumatic cataracts on one hand, and senile cataracts 


on the other. 
The reactions supplying the oxidizing energy within the lens 
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are reduced in senile cataracts. The origin of toxic and traumatic 
cataracts is similar with respect to this reaction. In traumatic 
cataracts the capsule of the lens bursts first, the aqueous humour 
flows through the gap thus produced into the lens; and pufts 
up its fibres. This is followed by a change of pH of lens substance, 
which produces the coagulation of proteins (Scalinci, Buglia, etc.). 

According to Biedl the toxic agents, tyramine, histamine, 
and guanidine, produced in parathyroid tetany accumulate in the 
blood. 1 observed that the opacification of the lens in parathyroid 
tetany advances in layers. Toxic materials are produced at the 
time of tetanic spasms. These materials penetrate through the 
capsule and effect the opacification of the subcapsular part of the 
lens. In the period of rest a proliferation starts from the capsule, 
and that gives rise to a normal transparent layer, which develops 
as long as a new attack does not produce a new grey layer. 

The possibility of a latent tetany exhibited by patients suffering 
from zonular and posterior cortica) cataracts explains the increased 
permeability of the capsule permitting the absorption of toxic 
substances which produce a change in the pH, and in the calcium 
content of the aqueous humour. Thus more colloidal chemical 
changes may be responsible for the opacification of the lens without 
the cysteine metabolism being necessarily altered in its biological 
mechanism. 

The cysteine reaction of a pig’s lens dimmed in vitro by 
hypertonic NaCl solution was found to be positive. I also obtained 
a positive reaction on a lens the proteins of which were coagulated 
by heat boiling of the lens. 

The rdle of blood calcium in cataracts is very dubious. While 
certain authors (Tron, Adams, etc.) reported an increased blood- 
calcium, others, (Pellathy, etc.,) obtained normal values; total 
calcium was even found to be reduced in parathyroid tetany. The 
same was found in our cases. Bardth called attention to the impor- 
tance of the different calcium fractions in addition to total calcium. 
In order to elucidate this problem comparative calcium determina- 
tions are being made in our hospital in normal patients, and in 
those suffering from cataract. 
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Hesse-Phleps.—Schichtsstar und Tetanie. Zettschr. f. Augenheilk., Vol. XXIX, 
p. 238, 1923. 

Kast.—Katarakt nach Strumektomie. Zestschr. f. Augenhetlk., Vol. LIX, p. 357, 
1926. 

Kniisel.—Das Spaltlampenbild der postoperativen Tetaniekatarakt. Arch, f, 
Ophthal., Vol. CXIV, p. 636, 1924. 

Lawrence.—Cataract and postoperative tetany. Zentralbl. f. Ophthal., Vol. XX, 
Pp. 356, 1929, 

Marcove.—Parathyreoid cataract. Amer. Jl. of Ophthal., Vol. XIV, p. 887, 1931. 

Nelson.—Experim. Beitr. zur Frage d. Kalksstoffwechsels bei der Tetanie. Klin. 
Monatsbl. f. Augenheslk., Vol. LXX, p. 641, 1923. 

O’Brien.—The cataract of postoperative tetany. Arch. of Ophthal., Vol. VI, 

- 1, 1932. 


Pelldthy.—Calciumgehaltuntersuchungen im Blutserum bei Altersstar und die 
Ursachen der Cataracta senilis. Klin. Monatsbl. f. Augenheilk., Vol. 


LXXIX, p. 179, 1927. 


Pineles.—Tetaniestar-Zuckerstar-Altersstar. Wten. klin. Wochenschr., p. 691, 
1906. 


Stoelzner.—Ueber Tetaniekatarakt. Zettschr. f. Kinder., p. 425, 1913. 

‘Tassmann-Karr.—Glutathionein crystalline Lens Arch.of Ophthal., p. 431, 1929. 

Tron.—Die Bedeutung der Epithe)kérperchen in der Pathologie des Altersstars. 
Arch. f. Augenhetlk., Vol. XCVII, p. 356, 1926. 

Vogt.—Lehrbuch und Atlas der Spaltlampenmikroskopie des lebenden Auges. 
II. Teil. Linse und Zonula. 1931. 

Weinstein.— Zur Frage des physiko-chemischen Entstehungsmechanismus der 


Katarakte. Klin. Monatsbl. f, Augenheslk., Vol, LXXXVII, p. 393, 1931. 








ANNOTATION 





The Association of Dispensing Opticians, Ltd. 


Two letters from the Association of Dispensing Opticians, 
should be of interest to ophthalmic surgeons. The first points out 
that if ophthalmic surgeons send patients to have a prescription for 
glasses made up to any firm of sight-testing opticians, there is a 
distinct possibility that such patients may be induced on future 
occasions to return to the sight-testing optician instead of re-visiting 
the ophthalmic surgeon. In this connexion it is pointed out that in 
an article in the Optician, of December 23, 1932, it is stated that a 
sight-testing optician went so far as to refuse to dispense the 
prescription of an ophthalmic surgeon. The Optician condemns 
this attitude giving as one reason the possibility of the sight-testing 
optician being able to wean the patient from consulting an 
ophthalmic surgeon in the future, by pointing out that the services 
of the latter in a case of refraction for glasses are unessential. 
Comment is almost unnecessary. In our opinion the sight-testing 
optician who adopts such practices is more likely to injure himself, 
in the estimation of the intelligent members of the public, than the 
ophthalmic surgeon. 
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The second letter reviews the extent to which the population in 
general is resorting to sight-testing opticians for ophthalmic examin- 
ation. “ During the year 1931 the turnover of the Joint Council of 
Qualified Opticians, which deals with insured persons entitled to 
ophthalmic benefit, was reckoned at half-a-million of money, 
representing approximately 350,000 patients. In addition, other 
sight-testing opticians not connected with the J.C.Q.O., dealt with 
50,000 insured patients, so that the total number of such cases 
treated by sight-testing firms during 1931 was not less than 
400,000.” 

It is difficult to assess the number of private patients dealt with 
by sight-testing opticians, but a recent article in the Optician 
estimated that one-eighth or one-ninth part of the business of the 
sight-testing optician consisted of insurance work. It is claimed 
that during the year in question about 3 million patients passed 
through their hands. 

The Association has reason to think that the number of patients 
examined annually by ophthalmic surgeons (excluding hospital 
cases) does not exceed half-a-million. 

‘t would appear that owing to propaganda, advertisement, and 
the ceaseless attempts by the sight-testing opticians to secure state 
registration, the numbers of their clients is likely to increase at the 
expense of those of the ophthalinic surgeons in future years. 

The Association has spent much money, and is doing all in its 
power to counteract these injurious influences, and may be con- 
gratulated on the origin of the National Ophthalmic Treatment 
Board which has been functioning for the past three years. To 
date more than 104,000 patients, who would in all probability have 
gone in the ordinary course of affairs to sight-testing opticians, have 
been diverted to ophthalmic surgeons, and the total fees paid to 
them already exceed £50,000. 

The Association points out that their interests are bound up 
irrevocably with those of the ophthalmic surgeon. In view of their 
loyalty to us it is to be hoped that ophthalmic surgeons will con- 
tinue to make the fullest use of the services the Association offers. 
It would appear that a very large number of ophthalmic surgeons 
do so already, and it is to be hoped that the number of those who 
do will increase as years go by. It may not always be possible to 
prevent a patient from taking his or her prescription to a sight- 
testing optician, for this would undermine the undoubted prerogative 
of the patient to freedom of choice in the matter of the shops with 
which he or she deals; but by pointing out the advantages of, in 
particular, the correct fitting of the spectacle frames, apart from 
the grinding of the actual lenses, it is usually possible to get our 
patients to go to a member of the Association. 
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ABSTRACTS 





I.—CATARACT 





(1) Lacerrére, J. L._—A new method of total extraction of senile 
cataract; the electro-diaphake. (Un otro método original de 
extraccién total de la catarata senil: la electrodiafaquai.) 
Arch. de Oftal. Hisp.-Amer., Vol. XXXII, p. 293, No. 378, 
June, 1932. 

(1) Lacerrére reviews briefly the present methods of intracapsular 
extraction, and points out their similarity, in that all aim at seizing 
the lens with some instrument which shall retain contact with the 
anterior capsule. The problem is actually expressible in terms of 
reciprocal resistance of capsule and zonule, and, since weakening of 
the zonule is impossible, strengthening of lens and of its adhesion 
to the extracting instrument is the aspect which claims our con- 
sideration. Lacerrére experimented on rabbits’ lenses with high 
frequency coagulating and penetrating currents and has now per- 
fected an instrument, the electrodiaphake, by means of which the 
anterior capsule can be perforated and the lens coagulated so that 
it remains firmly attached to the instrument. This (made by 
Siemens Reiniger Veifa) consists of a pencil-like holder ending in 
a fine bore glass tube into which are led two steel wires 0°14 mm. 
in diameter. These (which are connected with the electrical portion 
of the apparatus, rheostat and foot switch) can be made to project 
beyond the glass tube forming a bifid extremity to it. After the 
usual incision they are placed against the lens and the current 
turned on. No pressure is exerted since the diathermy current 
employed opens up a way for them through the lens which coagu- 
lates around them like white of egg.’ The lens becomes firmly 
adherent to the instrument which is then used to manoeuvre it out. 
The strength of the adhesion (weight lifting capacity) has been 
directly measured as 70 grammes, the same lens when grasped by 
Kalt’s forceps only showing a lifting capacity of 5 grammes. The 
author claims extreme simplicity for the procedure and states that 
he obtained seven successes in the first ten attempts. The operation 
is also applicable to the removal of dislocated lenses, e.g., in the 
vitreous. 

IpA C. MANN. 


(2) Tieri (Naples)—An easy and advantageous method of 
cataract extraction. (Procedimento agevole e vantaggioso 
per operare la cataratta senile). Amn. di Ottal., March, 1932. 


(2) Tieri points out that the section made by a keratome is 
more regular and coapts itself more readily than that made by a 
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linear knife; no keratome, however, can make a section large enough 
to allow the escape of the lens. The method which he recommends 
in this paper is as follows: he makes two incisions in the conjunctiva, 
starting at 11 and 1 o'clock from the limbus and diverging at about 
45° from the vertical. He undermines the conjunctiva from these 
incisions down to the horizontal diameter of the cornea; and is 
careful to dissect up to the limbus. Then he makes with a keratome 
an incision through the limbus, directing the knife so that the ends 
of this incision lie behind the loosened conjunctiva. Then with 
blunt-pointed scissors he enlarges the incision at each end, keeping 
behind the conjunctival flaps. The removal of the lens is effected 
in the usual way. 

Tieri claims that the operation is very easy, and that it combines 
the advantages of the keratome incision with protection against 
after-accidents. 
HAROLD GRIMSDALE. 


(3) Giannantoni (Perugia).—The refractive index of the aqueous 
humour in cases of cataract. (L'indice di refrazione dell’ 
umore acqueo nei catarattosi). Amn. di Ottal., March, 1932. 


(3) The causation of senile cataract is still to seek. With the 
view of throwing some light on to the possible biochemistry of 
cataract Giannantoni has made observations on the aqueous, 
and the serum. Twenty cases of cataract were examined and an 
equal number of elderly people who showed no sign of cataract. 
All were retained in hospital so that their diet might be as far as 
possible the same, thus avoiding variation of the composition of 
the serum from variation in dietary. 

Giannantoni found the refractive, index higher in the cataract 
cases, and especially in those in whom the cataract was mature. 
He thinks that in this case.some of the material passes back from 
the lens into the aqueous, but that the origin of the lens change 
may be sought in the presence of some substance in greater quantity 
than normal in the aqueous of these subjects. 


HAROLD GRIMSDALE. 


(4) Gabardi, Filippi (Turin).—The relation between cataract and 
cholesterinaemia. (Ricerche sui rapporti fra cataratta e 
colesterinemia.) Lett. Oftal., June, 1932. 


(4) Gabardi has examined the cholesterin content of the 
extracted lenses in fifteen cases, and compared it with that of the 
blood in the same individuals. He concludes that it is not possible 
to state positively that there is a definite connection between the 
two states; he has found in most cases a hypercholesterinaemia and 
arcus senilis. He thinks that there is evidence that this blood state 
is favourable to the development of cataract. 


Haro_pD GRIMSDALE. 




















MISCELLANEOUS 243 
IIL.—_MISCELLANEOUS 





(1) Ramsay, A. Maitland (St. Andrew’s).—Some ocular mani- 
festations of high blood pressure: a plea for the routine use 
of the ophthalmoscope in clinical medicine. Glasgow Med. 
Jl., June, 1932. 


(6) Ramsay’s article written, presumably, more particularly for 
the general medical student and the general medical practitioner, 
cannot be neglected by the ophthalmologist. It appears to contain 
in condensed form a fairly comprehensive survey of the ideas of 
modern writers upon increased blood pressure and its various 
relationships. Nor must one forget the name of Ramsay himself in 
the category of modern writers upon this and other subjects 
connecting the eye and general medicine. The article is designated 
a plea for the routine use of the ophthalmoscope. It is more than 
that, for it indicates and explains what the ophthalmoscopist is 
expected to see with his instrument. The bibliography at the end 
of the article contains more than a score of references to treatises 
and to general and special journals. 

ERNEST THOMSON. 


(2) Watson-Williams, E. (Bristol).— Nasal sinusitis and the eye. 
Lancet, July 9, 1932. 


(7) Watson-Williams in relating the history of six cases of eye 
disease cured by the treatment of sinus disease, occurring in the 
ascertained absence of everything else which could be a cause of 
the eye trouble, is careful to disarm criticism in the following words: 
“One must, of course, guard against claiming that post is propter : 
but when in each of a series of cases the turning point is the 
demonstration and treatment of an infected nasal sinus, the explan- 
ation cannot be mere coincidence.” The cases, which, as the author 
remarks, show how hard it is to exclude sinusitis either by rhino- 
scopic or skiagraphic examination, are as follow: Case 1. Keratitis 
in association with latent maxillary sinusitis. Case 2. Retinal 
degeneration: polysinusitis. Case 3. Recurrent keratitis: latent 
polysinusitis. Case 4. Recurrent keratitis: chronic tonsillitis; 
polysinusitis. Case 5. Keratitis: chronic tonsillitis. (Not a sinus 
case but included as illustrative.) Case 6. Recurrent keratitis in a 
young child: latent antral disease. 

In three of the five cases of sinusitis rhinoscopy was negative. 

Of the five cases reported, the report on the skiagrams was 
negative in two, although sinusitis was discovered; and in two 
others the skiagraphic evidence was not borne out by the operative 
findings. 

This is an interesting series of cases. 

ERNEST THOMSON. 
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(3) Filatow (Odessa).—Seborrhea of the Meibomian glands and 
its consequences. (La seborrea delle ghiandole del Meibomio 
e le sue conseguenze). Lett. Oftal., February, 1932. 

(9) Seborrhea of the Meibomian glands has not attracted much 
attention among ophthalmic surgeons. +Filatow calls us to pay 
more regard to it. There are several possible complications. The 
conjunctiva is often thickened and papillary over the lids while 
the cul-de-sac is unaltered. The greasy excretion from the glands 
collecting on the surface of the cornea, gives rise to blurring of 
vision and to coloured rings round lights, which may simulate the 
spectra of glaucoma. Finally it may give rise to corneal ulcers 
which may be of two types. Filatow says that the condition usually 
yields readily to treatment but that in severe cases it is often 
advisible to split the lid along the line of the openings of the glands 
and to scrape the glands with a sharp spoon. 


HAROLD GRIMSDALE. 


(4) Blegvad, O. (Copenhagen).—Injuries to the eye from radium. 
(Verletzungen des Auges durch Radiumbestrahlung). Acta 
Ophthal., Vol. IX, p. 32, 1931. 

(8) Blegvad reviews the literature on the subject of radium 
injuries to the eye. The fact that no lens injury could be produced 
experimentally in animals, though every other type of ocular 
injury is readily excited, is probably explained by the prolonged 
period of observation necessary before lens changes become 
apparent. 

Of the 34 cases of lid carcinoma under the author’s care, 15 
had X-rays in addition to radium. The dosage of radium was 
between 12 and 151 mg., mostly applied within 20 hours. The 
eye was protected by a lead screen 3 mm. thick. Practically all 
cases developed severe conjunctivitis; engorgement of vessels on 
the sclera was present in 10 cases; some degree of corneal injury 
in 13 and atrophy of a sector of the iris opposite the point of 
application of the radium in 1 case. Lens changes were observed 
in 4 cases radiated in 1922, before the necessity of a thick lead 
screen for ocular protection was realized. Cataract in theexposed eye 
developed in one case 9 years later ; the unexposed eye is unaffected. 
In another case cataract developed after 8 years; in a third after 5 
years, and in one apparently six months after exposure. In con- 
trast to other observers, Blegvad found no difficulty in operating on 
one of the cataract cases, either from complications from hyphaema, 
or cyclitis. Fundus changes were not observed in any case, though 
one, like another reported in the literature, showed contraction 
of the field. 
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A fresh observation emerges in the author’s description of 10 
cases of epidermisation of circumscribed areas of the conjunctiva 
after radium treatment of lid carcinoma. This is probably due to 
the fact that the conjunctiva takes longer to heal than the skin 
and therefore allows the epidermis to track forwards. When these 
islands of epidermis are small they may not cause anything more 
than discomfort; irritation, injection, lacrymation may all be 
present. Larger islands, especially when apposed to the cornea 
may give corneal irritation and even keratitis. There is a tendency 
to spontaneous healing ; when troublesome, these islands have to be 
wiped off, scraped off or excised. Two cases in which the conjunc- 
tiva invaded the skin surface are also reported. 

ARNOLD Sorssy. 


(5) Day, Paul L., Langston, William C., O’Brien, C. S. (Iowa 
City).— Cataract and other ocular changes in vitamin 
deficiency. Amer. Jl. of Ophthal., October, 1931. 


(5) Day, Langston and .O'Brien’s paper contains some 
suggestive observations with regard to the pathogenesis of cataract, 
of blepharitis and various other conditions. Water soluble vitamin 
B consists of two factors, the first being antineuritic in function, 
the second (B2 or G) being preventitive of pellagra. This vitamin 
is found in large quantity in yeast, also in the liver, etc., and the 
results of its elimination from the diet have been described by 
several observers. The writers of this paper found that various 
ocular lesions occurred in albino rats when they had been fed on 
a diet deficient in vitamin B for a period of between 60 and 80 days. 
The lesions occurring and their percentage frequency in a series 
of 37 rats were as follows :— 


Per 

Cent. 
Anterior interstitial keratitis... ... 100 
Conjunctivitis... a we wre, 
Cataracts ... ie ie ae csp 
Thick swollen inflamed lids _... eR 
Discharge +e ave Sie ae 
Sealed lids aa saa es ain CA 
Alopecia of eyelids sa ie <<, a 
Lacrimation ee, ee Ash .. 60 


The earliest change in the development of cataract was prolifera- 
tion of lens epithelium and the breaking down of cortical lens fibres. 
The further progress of these changes could be stopped immediately 
by feeding the animals with autoclaved yeast, thus proving that 


they were due to vitamin G deficiency. 
F. A. W-N. 
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BOOK NOTICES 





The Treasury of Human Inheritance, Vol. II. Anomalies and 
Diseases of the Eye. Nettleship Memorial Volume: Part 
V (concluding Section) On Some Hereditary Structural 
Anomalies of the Eye and on the Inheritance of Glaucoma. 
By JULIA BELL, M.A., M.R.C.P. With five illustrative plates, 
P, Q, R, S and T, and thirteen plates, LXIV-LXXVI, Pedigrees 
Figs. 924-1,249. Cambridge University Press. 1932. Price, 
36 shillings net. 


This, the final part of the Nettleship Memorial Volume, includes: 
(a) Anomalies in the size of the eye—anophthalmos, microphthalmos, 
megalocornea, buphthalmos—and glaucoma. (b) Some anomalies in 
the development of the iris—aniridia, coloboma iridis. (c) Ectopia 
lentis. 

Dr. Bell has dealt with these subjects with her wonted thorough- 
ness and care. Though the memoir is primarily the study of the 
inheritance of eye anomalies and eye disease, much interesting 
matter is included concerning the early history and clinical aspects 
of such affections. 

In the section on aniridia and coloboma iridis Dr. Bell mentions 
that these two affections were found to be of frequent occurrence in 
the same pedigree which suggests a common factor in their patho- 
genesis. Though the occurrence of coloboma iridis is much more 
frequent than that of aniridia there are more published pedigrees of 
the latter—57—than of the former which forms a short series of 27. 
A search into the history of these affections showed that in 1673 
Bartholinus described a case of unilateral coloboma of the iris in a 
son and bilateral coloboma of the iris in his father. In 1834 
aniridia is mentioned by Gescheidt who remarks that “ this defect 
has been so rarely observed that physicians doubt its occurrence in 
any case, and have suggested that when noted it has been mistaken 
for a very exaggerated mydriasis.” The same section includes an 
account of aniridia and its associated defects. From the available 
material sex-incidence is found to be the same in both sexes. 
Aniridia is usually inherited by transmission to an affected individual 
by a parent who manifests the defect, but this is not invariably the 
case as “ two parents who appear to have normal eyes do occasionally 
have children with aniridia who themselves transmit the defect.” 

In coloboma iridis the sex-incidence is the same for both sexes as 
was found to be the case in aniridia. Transmission of coloboma 
iridis is most commonly by an affected parent, but 30 per cent. of 


the 79 cases, whose parentage was known, had parents who were 


unaffected. 
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In microphthalmos the associated defects are numerous and those 
most commonly described concern the lens and iris. In high-grade 
microphthalmos it is rare to tind a case unaccompanied’ by other gross 
developmental defect. The associated defect is generally confined 
to the eyeball and there is little evidence of the occurrence of such 
abnormalities as hare-lip and cleft palate, or digital anomalies, in 
association with microphthalmos. There was a total absence of 
any description of an associated cyst in Dr. Bell’s series of cases, 
and she thinks it probable that the microphthalmic eye with cyst 
formation is not a hereditary condition. Rarity of the occurrence 
of glaucoma in the microphthalmic eye is also noted. 

It seems strange that to-day when so much is heard of heredity, 
the pedigrees showing hereditary glaucoma are so few that the 
material is inadequate for the purposes of a statistical enquiry. 
The mean age of onset in definitely hereditary cases is 20 years 
earlier than that for the general series of cases. No fewer than 
52.0 per cent. of the 196 hereditary cases occur before the age of 30 
years, whilst only 3.6 per cent. of the 3,021 cases occur before the 
age of 30 years. Either parent is equally potent as a transmitter of 
the disease, and the parent who transmits the disease is usually 
himself affected. 

Hereditary megalocornea and hereditary buphthalmos have rightly 
been considered apart in sections by themselves. Megalocornea 
appears to be transmitted in two difterent ways. In some pedigrees 
all affected members are of affected parentage, in other pedigrees the 
defect is typical relatively. sex-limited as it is transmitted for the 
most part through unaffected females to their sons. 

The volume is brotight to a conclusion by the consideration of 
hereditary ectopia lentis with its associated defects such as cataract 
and corectopia. The condition was most commonly found to be 
transmitted to an affected individual by a parent who showed the 
defect. 

The contents of the four parts of the work already published are: 
Part I, Retinitis Pigmentosa and Allied Diseases, Congenital 
Stationary Night-Blindness, Glioma Retinae. Part II, Colour- 
Blindness. Part III, Blue Sclerotics and Fragility of Bone. Part 
IV, Hereditary Optic Atrophy (Leber’s Disease). 

Dr. Bell is to be congratulated on having completed such a large 
amount of excellent work as is: contained in these five parts of the 
Nettleship Memorial Volume. All those who are interested in 
human heredity, and more particularly ophthalmologists, are indebted 
to her for this valuable work which includes exceedingly useful 
extensive bibliographies, complete collections of pedigrees of the eye 
affections dealt with, also plates with pedigree charts and descriptions 
of the cases, besides many excellent illustrations. 

A note from the editor in this last volume cannot be passed over 
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without some reference. It informs us that with this publication, 
the twenty-seventh issue of the Eugenics Laboratory Memoir Series, 
the twelfth fasciculus of the Treasury of Human Inheritance and 
the concluding Part V of the Nettleship Memorial Volume, the 
present editor retires from his post. Professor Karl Pearson, who 
has held the editorship for twenty-six years trusts that his successor 
in the Galton chair may find it possible to continue the issue of the 
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Diseases of the Eye. Practitioners Series. By ANDREW RUGG- 


Guny, M.B.(Edin.), F.R.C.S.(Eng.) Pp. 173. Illustrations, 
28. William Heinemann, Limited. 1933. Price, 12s. 6d. 


The author has endeavoured to present ophthalmology to the 
genera) practitioner more as a part of general medicine and less 
as an isolated speciality requiring difficult technical methods of 
investigation. He has pointed out the resemblance of pathological 
manifestations in the eye to disease elsewhere in the body and even 
in the chapter dealing with errors of refraction he has concerned 
himself more with the general medical characteristics of these 
conditions than with optical considerations. 

He has described, in detail, the treatment of those eye diseases 
which come within the province of general practice and has given a 
concise account of those conditions which require the supervision 
of an ophthalmic surgeon and the equipment of an institution. 

Chapters 1, 2, 3, 4, 6, 7, 8 and 9 contain descriptions of the 
histology, pathology, symptoms, signs, clinical varieties and treat- 
ment of diseases of the conjunctiva, cornea and sclera, iris and 
ciliary body, the lens, the vitreous humour, the choroid, the retina 
and the optic nerve respectively. Chapter 5 is devoted to glaucoma; 
Chapter 10 to the extrinsic muscles ; Chapter 11 to errors of refrac- 
tion and Chapter 12 to the eyelids, lacrymal apparatus and orbit. 

The classification of clinical types and the descriptions of treat- 
ment are up-to-date and good. The appendix contains the materia 
medica of ophthalmology. The author has executed his task well 
and the work is arranged in a good order and presented in a lucid 
style that makes it easy as well as profitable reading for students 
and those engaged in the general practice of medicine. 
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CORRESPONDENCE 


FISHY VISION : 


To the Editors of THE BritTisH JOURNAL OF OPHTHALMOLOGY. 


S1rs,—In reply to Sir James Barrett’s letter in the March 
number of the Brit. Jl. of Ophthal.,as I pointed out in my previous 


letter in the November number (1932), my observations on the refrac- 
tion and accommodation are entirely confined to fresh-water fish. 


No generalised statement is of any use in regard to fish, as so much 


depends on their habitat. Taking the instance which Sir James 
quotes, namely, the periophthalmus or the little mud skipper, it is 


obvious that their eyes would not be of much service to them in the 
mud, but out of the mud, or when they climb the roots of the trees 


out of the water, their vision would be of service, and therefore 





PIKE. 


(A) Cornea. (B) Sclera. Note the thin cornea with enormous 
thickening in the periphery. The increased curve of the inner 
surface of the cornea is also well seen with the slit-lamp. The 
thickening of the cornea helps to form a buttress support against 
the water pressure. (C) Iris. (D) Silvery layer of the iris which 
is continuous with the choroid. (E) Ora serrata. There is no 
ciliary body. 
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the refraction would require to be emmetropic out of the water. 
Still more interesting is the anableps tetrophthalmus which swims 
on the top of the water with half the eye out and half the eye in. 
I understand that in the top part of the eye the refraction is 
emmetropic or hypermetropic, while the portion of the eye which 
is in the water is myopic (out of the water). 

My original observation was that in the water the refraction of 
fresh-water fish is either emmetropic or slightly hypermetropic. 
The fact that they are myopic out of the water has been confirmed 
over and over again. The reason of the alteration of refraction in 
the water is due to the abolition of the curve of the surface of the 
cornea. The curves of the cornea on the anterior and posterior 
surface differ considerably, the posterior curve being much greater 
than the anterior (see Fig).. This no doubt increases the refractive 
power of the latter. It is brought about by buttress-like thickening 
of the margins of the cornea. At the limbus it is twice as thick as 
the central portion of the cornea. It not only increases the 
refraction of the inner surface, but helps to support the central 
portion of the cornea against the water pressure to which the 
unprotected cornea in fresh water fish is subject. 

When we realise that the refraction of the fish in its natural 
element is practically normal, it would seem extraordinary if nature 
provided a muscle (retractor lentis of Beer) to pull the lens back- 
wards to make the eye more hypermetropic. As I pointed out in 
my previous letter, I was unable to find such a muscle in fresh- 
water fish. The fact that it is not present in these fish does not 
necessarily vitiate the researches of Beer. 


Yours truly, 


M. S. MAyYOouU. 








NOTES 





AS we go to press we regret to have to record 


=e the sudden death of Mr. Arthur Cooke, of 
Cambridge. 


* * * * 


WE are pleased to note the name of Dr. 
The Royal Societ : 
visa “Y Gordon Holmes among the candidates recom- 


mended for election to the Fellowship of the Royal Society. 

















NOTES 251 


Mr. LESLIE PATON has been elected an 
honorary member of the Hungarian Ophthal- 


Honour. 


mological Society. 


* * * * 

The Gifford THE prize for the year 1932 has been awarded 
Edmunds’ Prize to Mr. H. B. Stallard. 
* * + * 


Mr. JOHN FosTER has been elected ophthalmic 


Appoint t 
ppointmen surgeon to the Leeds General Infirmary. 


* * * * 


British Medical THE 101st Annual Meeting of the British 
Association Medical Association will be held in Dublin in 
July. The officers for the section of ophthalmology are as follows: 
President: Frank C. Crawley; . Vice-Presidents: P. G. Doyne, 
Charles Goulden, Miss Euphan Maxwell; Hon. Secretaries: F. J. 
Lavery and J. D. Magor Cardell. 


* * * * 


Oxford Ophthalmo- THE 23rd annual meeting will be held on July 
logical Congress 6, 7 and 8, 1933. Provisional arrangements 
are as follows :— 

July 6, morning.—Symposium on “ The treatment of glaucoma, 
excluding operative details”; the opener will be Dr. S. Holth, of 
Oslo, and the following will take part in the discussion :—Col. 
R. E. Wright, Dr. George Young, Dr. Burdon-Cooper and Mr. 
Harrison Butler. 

The Doyne Memorial Lecture will be delivered on the morning 
of July 7 by Mr. Cridland, Immediate Past Master. 

Dr. Canti hopes to be able to give another cinematograph 
demonstration. 

There will be a discussion on “ Diathermy in ophthalmology,” to 
be opened by Mr. Affleck Greeves, who will deal with its use in 
cases of retinal detachment, and by Mr. Frank Law as regards the 
therapeutic aspect. 

Other papers, in addition, have already been promised. The 
annual dinner will be held on July 8, in Keble College. 


* * + * 
Dr. CHRISTIE REID writes: on page 166, line 


13, in the March number, should read “ shows 
that three of these were under 60.” 


Corrigendum 

















252 





THE BRITISH JOURNAL OF OPHTHALMOLOGY 


White Oak Hospital, REPORT by M. S. Mayou, F.R.C.S., visiting 
Swaniey,Kent ophthalmic surgeon, on the treatment of eye 
diseases at White Oak, Swanley, Kent. 
The admissions for the year 1932 and the diseases from which 
they suffered were as follows :— 


Trachoma ee : ois ous Ses Eve 32 
Mucopurulent cnisiaiiettidiie.. bao ae oe 15 
Chronic blepharitis ... as ee cag see. sb O9 
Phlyctenular ophthalmia__.... ea oe wise eO 
Follicular conjunctivitis ae ts By <t 5 
Spring catarrh pe sed ies en a 1 
Interstitial keratitis ... ies ite bus ea 21 

313 

The following were discharged as cured :— 

Trachoma ‘as oe bas oe an 21 
Mucopurulent senianetivitie:. cee ae x 15 
Chronic blepharitis ... e ie A ae 72 
Phlyctenular ophthalmia _.... ex ss i PRS 
Follicular conjunctivitis ioe ce ee MS + 
Spring catarrh sib cae ay ie — 
Interstitial keratitis ... Bey a 2, ia 16 

251 

SUMMARY. 

Remaining January 1, 1932... ia di «ve, 4 OO 
Admitted during year are Sai ee. woe + obs 
Discharged cured... aie ve we? 
Removed by order of ALO or asian. sa 42 
Absconded a es ios ae 5 
Remaining Decether 31, 1932 oe ne ee see 


Cases in this Institution are mainly derived from the L.C.C. 
schools, but a certain number of cases are also sent from autono- 
mous boroughs around London and from the Home provinces. It 
seems a pity that the space available at White Oak should not be 
more fully used by the latter bodies for the eradication of ophthalmia 
from their schools as has been done by the L.C.C. When we 
remember that 25 years ago two big Institutions of 350 beds each 
were packed to overflowing with trachoma segregated from the 
schools of London and that now there are only 32 cases in the 
Institution, it shows how school inspection and segregation can 
lead to the disappearance of the disease. It is probably one of the 
most striking eftorts in the administration of Public Health. 

It is with deep regret we have to record the deaths of Edward 
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Treacher Collins, late visiting ophthalmic surgeon, and Francis 
Astley Cooper Tyrrell, assistant visiting ophthalmic surgeon, to 
White Oak Hospital. 

Edward Treacher Collins, F.R.C.S., who died on December 13, 
1932, was regarded as the doyen of British Ophthalmologists, and 
probably no English Ophthalmologist has contributed more to our 
knowledge of the subject, especially on its pathological side. A list 
of his principal contributions to ophthalmic literature and an obituary 
have been published in the Brit. Jl. of Ophthal. for February, 1933. 
He received almost every honour that it was possible for the 
ophthalmic world to give. 

He was appointed visiting ophthalmic surgeon to Brentwood and 
White Oak Schools on their completion and directed their activities. 
He was instrumental through the Council of British Ophthal- 
mologists in getting permission from the Ministry of Health for the 
admission of cases of phlyctenular conjunctivitis and interstitial 
keratitis to these Institutions, when the numbers of cases of 
trachoma had decreased sufficiently to allow the occupation of the 
vacant beds. He retired in 1927, having had the unique opportunity 
of seeing practically the eradication of trachoma from the community 
in the course of twenty-five years largely by his work. 

Francis Astley Cooper Tyrrell, M.B.(Camb.), F.R.C.S.(Eng.), 
died on New Year’s day, aged 63 years. He was educated at Clare 
College and St. Thomas’s Hospital. He was appointed as visiting 
assistant surgeon under the M.A.B. in 1905, and attended daily at 
the trachoma schools at Swanley and Brentwood. In 1907, he 
went to America on behalf of the Moseley Commission, He was 
visiting ophthalmic medical officer for the L.C.C. to 29 residential 
schools and 6 lunatic asylums. It is largely to his skill and care in 
diagnosis and carrying out the treatment that the eradication of 
contagious eye diseases has been so successful in the London area. 

* * * * 
St. Margaret’s THE annual returns for St. Margaret’s Hospital 


Per r ha — for Ophthalmia Neonatorum for the years 1931 
and 1932 are as follows :— 








No. of | No. of children | No. of children | No. of 
children discharged with | discharged with eyes with 
admitted | both eyes blind | single eye blind impaired vision 

1931 1932 | 1931 1932 | 1931 1932 | 1931 1932 
215 259 — 1 ae Aas 6 | (10 single (10 single 
| | eye, eye, 
| | 3 both 1 both 
| eyes) eyes) 
| ! 





Seventeen babies died during the year. One baby was born blind 
m both eyes. 
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FUTURE ARRANGEMENTS 





1933 
April 4.—Midland Ophthalmological Society, at Oxford Eye 
Hospital. 
April 17-21.—XIV International Ophthalmological Congress, at 
Madrid. 


May 11-13.—Ophthalmological Society of the United Kingdom, 
Annual Congress, at the Royal Society of Medicine. 

May 26.—Midland Ophthalmological Society, at Gloucester Royal 
Infirmary. 

June 9.—Royal Society of Medicine, Section of Ophthalmology 
(Annual Meeting). 

July 5-8.—Oxford Ophthalmological Congress, at Oxford. 

October 6.—Midland Ophthalmological Society, Annual Meeting, 
at Birmingham and Midland Eye Hospital. 

December 5.—Midland Ophthalmological Society, at Birmingham 
and Midland Eye Hospital. 








CONTEMPORARY OPHTHALMIC LITERATURE 





American Journal of Ophthalmology. February, 1933. 


SONDERMANN. The origin of intra-ocular pressure. 

WILMER and PATON. Pantocain as a local anaesthetic in ophthalmology. 

SAPHIR. Changes of the optic nerve resulting from pressure of arteriosclerotic 
internal carotid arteries. 

BEACH. Premonitory lid oedema in the typhoid group. 

LysTER. Management of dense secondary cataract. 

GrRaFF. Cilia in the anterior chamber. 

KUHN. Osteitis deformans with optic nerve atrophy. 

Howarp. The diagnosis of trachoma. 


Archives of Ophthalmology. February, 1933. 


FRIEDENWALD. Allergy and immunity in ocular tuberculosis. 

SHAAD. Dark adaptation in the albinotic eye. 

KinG. Intracapsular extraction at the German Eye Clinic (Elschnig) in Prague. 

Woops and LITTLE. Uveal pigment: hypersensitivity and therapeusis. 

GIFFORD and DENTON SMITH. Effect of reaction on ophthalmic solutions. 

DRakE. Ocular syphilis: III. Review of the literature and report of a case of 
acute syphilitic meningitis and meningo-encephalitis, with special reference 
to papilloedema. 

PascaL. New conception of dioptric power. 

Fry. Metastatic sarcoma of the choroid: report of a case. 
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Annales d’Oculistique. January, 1933. 


ROcHON-DuvVIGNEAUD, Outline of comparative ophthalmology of vertebrates. 

REDSLoB. Contribution to the study of the nature of pterygium. 

TILLE. Detachment of the retina by oedema probably due toeclampsia. Relative 
retinal arterial hypertension in detachment. 

SEDAN. On the permanence of some large ruptures of the iris. 


Archives d’Ophtalmologie. February, 1933. 


TERRIEN, VEIL and DoLtFus. Fourteen cases of retinal detachment treated by 
supra-choroidal galvano-cauterisation. : 

VILLARD and DEJEAN. Cysts of the iris. 

CopPez. The dose of transcleral diathermy-coagulation by the pyrometric electrode. 

SABADEANU. Migrating foreign bodies of the eye. 


Revue d’Oto-Neuro-Ophtalmologie. December, 1932. 


Morin. Variations of pupillary tone. 

Worms. Ossification of the falx cerebri and sinuses. 

WEILL and NORDMANN. A caseof abnormal pupillary reaction. 

CanuyT, Lacroix and SCHEPENS. Acute suppurating frontal sinusitis with oculo- 
orbital complication. Fixation abscess. Cure. 

FRANGAIS and ST. VERNOTTE. Parinaud’s syndrome associated with a syndrome 
of extra-pyramidal rigidity. 

LACROIX. Otogenous aseptic serous meningitis. Cure. 


Klinische Monatsblatter fir Augenheilkunde. February, 1933. 


Pincus. Cholesteatoma of the orbit. 

RiEHM. Neuro-fibrillitis retinae. 

Poos. On the clinical and diagnostic importance of drug reactions in the eye. 

SCHMELZER. Erosion of the eyes by corrosive sublimate. 

SATTLER. A sarcoma-like choroidal tumour, brought about by a retro-choroidal 
haemorrhage with an appearance reminiscent of retinitis circinata. 

STREBEL. ‘The formation and cure of scintillating scotomata. 

KIEL. Infiltration of the corneal tissue by aqueous. 

BOMER. On the practicability of the Sanderschen pupilloscopes. 

HossMANN. A case of bilateral ectopia of the pupil and subluxation of the lens. 

HOFFMANN. Clinical contribution on copper cataract. 

STERN. Comparative studies of the fundus oculi in twins. 

GOLDMANN. Vogt’s observations concerning furnace cataract. 

VocT. Contribution to the literature of red-free light, with observations on 
Helmbold’s original theory. 

VoctT. On Thorner’s observations about his red-free lamp. 


Zeitschrift fur Augenheilkunde. February, 1933. 


SCHMIDT. Studies on the changes of the permeability of the vessel walls in 
enucleated rabbits’ eyes, and a further experiment on the determination 
of the absolute amount of blood in a rabbit's eye with radio-active 
indicators. 

REIGEL and VOGELSANG. Central scotomata in disease of the chiasma. 

Haas and ScHMIDT. The question of non-operative treatment of retrobulbar 
neuritis. 

BEsT. A method of examining the visual field. 

GEBB. Pantocain in ophthalmology. 

v. GRész. Concerning trachoma. 

GRUTER. A fungus (actinomycosis) in the upper canaliculus (actinomyces dis- 

cofoliatus), 
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vom Hore. The frequency of eye symptoms, particularly in disorders of the 
pupillary reaction after syphilitic infection. : 

KOCHMANN and NABE, Quantitative comparative researches on the action of local 
anaesthesia of the cornea in rabbits. 

LOHLEIN. A contribution to the aetiology of ‘* Juvenile glaucoma."’ 


WEGNER. The investigation of the lacrymal duct with thorium dioxide. 


Annali di Ottalmologia e Clinica Oculistica. August, 1932. 


MICHAIL, Post-operative epithelialization of the anterior chamber of the eye on 


slit lamp examination. 
ADDARIO. The pathogenesis of conjunctival and corneal trachoma. 


QuaGLIO. The action of ultra-rays on visual acuity. 
Kocu. Decompressive trephine of the second optic canal (Worms). 
ATTIMONELLI. The spread of trachoma among the school population of Bari with 


reference to the problem of the public health of the city. 


APDARIO. The surgical cure of retinal detachment. 


Bollettino @’Oculistica. February, 1933. 


GIANNANTONI. Experimental researches on toxic amblyopia from lead. 
BOSSALINO. About a case of primary pigmented blastoma of the uveal tract of a 


peritheliomatous nature. 
PRISTER. Adherent vitreous and the pull of the anterior segment of the eye. 


SALA, Retinal changes with autolys's. 


Bietti. Atrophy of the iris with an unusually dilated pupil in a glaucomatous eye. 
CARAMAZZA, Ocular lesions from solar eclipse, from a short circuit and electricity. 


Revista Oto-Neuro-Oftalmologica, February, 1933. 


VASQUEZ BaRRiERE and MEpoc. About two cases of chiasmal tumour syndrome. 
Sella and supra-sella, 


Pavia, Di Cio and DussELporpP. Fundusof the eye. Cinematograph. Diagnosis 
of cranial hypertension shown by a cinematograph of the fundus. 


Archivos de Oftalmologia Hispano-Americanos. February, 1933. 


MANES. Considerations about cataract extraction in toto. The Stanculeanu- 
Torok-E)schnig procedure. 


Leoz Ortin. Ocular therapy by local hypertonic injections. 
Diaz-CANEJA Photography of the fundus of the eye. 


EstesBan. Trials of local immuno-therapy in trachoma. 
Sat LENCE. Actinic conjunctivitis. 
CHEVARRIA LOPEZ, Orbital cellulitis from a foreign body. 


Boletin de Informacion Oftalmologica. 


ADROGUE and LaGos, Perimeter and normal isopters. 


DaMEL. Eyelashes in the anterior chamber. 
GALLINO and LLANos. Adaptation of the visual organ. 


Revista Oto-Neuro-Oftalmologica y de Cirujia Neurologica 
Sud-Americana. March, 1933. 


HELSMOORTEL. The labyrinthine syndrome following head injuries. 
Pavia. Fundus of the eye: cyanosis and polycythaemia. 











